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FCREVORD 


This is one of a series of circulars dealing with mining and milling 
operations in various mining districts in the Western States.» Data on 
production, operating costs, grades of ore treated, wage scales, haulaze 
and trucking rates, power costs, and smelting charges, were obtained from 
historical records and from present operators and other local sources during 
the course of field inspections and are believed to be substantially correct 
as of the time when the districts were visited, 


Chase F. Jackson, 
Chief engineer, Mining Division. 


INTRODUCTION 


This paper, which describes lode gold mining in Idaho county, Idaho, 
is one of a series on western mining districts being published by the 3ureau 
of Mines... It describdes mining and milling practices, gives costs, and 
discusses transportation, climate, power, labor, and other conditions that 
affect them. The matcrial upon which the peper was based was gathered 
during a field survey in the summer of 1937. 
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Idaho County has long been one of tke most important placer gold~ 
mining regions of Idaho. A).thouzh some lode mining has been in progress 
for nearly 70 years, the total production from lode mines has been small 
in comparison with the ovtont from placer mincse Suilding of roads and 
the higher price of gold have been resnonsible for greatly increased 
activity in the county; lode mining will likely continue to increasc as 
trensportation facilitios are improved and as the goolosy of the region 
is more thoroughly understood. ! 


 * ZO TOWLADGMENTS 


The author wishes to thank the seesnetens and mine owners of tho region 
for their cooperation in supplying all available information and for 
freely permitting access to their mines and mills. 


During preparstion of tho paper, frequent refcrence was made to 
earlier writings on the revion and to various other cources of information, 
whicn are acknowleagod in the texte 


seme eae 
Idaho County (fig. 1), in north-central Idaho, has an area of 8,539 
square miles. Most of it lies between latitudes 45° N. and 46° 30' NL, 
and between longitudes 1LLY4° 30! W and 116° 30! W. Grangeville,a/ the 
county seat and oe a ae on Ue eae eT ee miles by road 


i er ae 


ro CA! Ol LCUS ri vie 


Gold was first discovered in Idaho County early in 1861 by a party 
of men from the newly discovered placer diggings near Orofino in Clearwater 
County. This party penetrated the then unknown reszions of the South Fork 
of the Clearwater and discovered placer gold near the present site of 
Elk City. Discoveries of the placer deposits near Florence, Newsome, 
Dixie, Warren, and other places followed in quick succession. Most of thece 
camps yielded large returns in placer gold, but it does not appear that 
much attention was paid to lode mining until the richest placers had been 
exhaustod. 


Apparently the small but rich veins at Yarren were the first to 
attract serious attention. Lindgren*/ mentions that, in 1869, the Rescue 
and other lode mines at Warren produced $35,000. ‘These mines have continued 
to produce intermittently, in a small way, up to the present time. 


a Population 1,360 by 1930 census. 

4/ Lindgren, Woldemar, The Gold and Silver Veins of the Silver City, De 
Lamar, and Other Districts in Ideho: 2Oth Ann. Rept., Geol. Survey, 
1899, part III, pe 2336 | 


ON 
I 


6896 2 


Google 


CANADA 


_—_— - 


z= ij l 
° | | 
| 
© | | 
= | | MONTANA 
< [ 
> \. 
Spokane Coeur d'Alene ‘4. 
Kellogg ? 
| oa Sex. 
Wallace \ 
ie LEGEND 
om No. 
\ Ne Oiled or paved highways 
—_ . “Co 
y eee © ee _...---- Graveled or drained and maintained roads 
fre Pig, ct Missoula 
—t{iMoscow OY yy or 5 Dirt roads 
Pullman fy Paar = 
\'S 24 N. Es ~~) 8 SaeS he Roads under construction 
lew i = 3 on: * RN por a Wy 
S, ape © es 
Lewiston z a ies > F 0 10 20 30 40 50 60 
Rd CV OAKS El Nbaminn Sa wile 
 oosiaCovel eS pet at er 
) r To Anaconda 
otto wdoc Sites pes pRB and Butte 
2 Oo" 
Grand B\ ~ ? / oh xX . 
Nee 
/e\s Hot Bue i A 
a FT) | PUNT oi is ) 
ca by Zin : Ix 4 ‘Sed rated f ( 
was «7 NA 
z >, | os eo eT Salon 4 — \, 
New” {- Big Creek Ss 
= Meado ie f Selon bing § P ¢ vA y = 5 eo 
Wu y & sd neces Stibnite | Oi Ret 
=e = g | we yi f aaa I | YELLOWSTONE 
o (Y s Knox4 Landmark yd Rat ) oon 
‘ | ( x ‘ } ) \ of Neo —_ \ 
| Vcape Horn PalisR NZ oe ea |NATIONAL PARK 
: ce iser } Pn \ } | 
4 ( ~ \Stanle N ; 2d 
To Portlan } \ Y od \ }\) } Jackson 
\ J » | Lake 
Ne / sf ; 
eae J | 
Hailey | 
| fe 
= 
Blackfoot | = 
American Follsg: 4 | = 
merican 
yy Shoshone Reservoir sp Pocatello | = 
a SS fo, | = 
an ai al 7 aay cai ‘ene 
win / | 
Falls Montpelier 
To Cheyenne 
ee eee ee oe Oeden and To ( and + a | 
— cose Cabo. City Salt Lake City | 
NEVADA UT AH 


Figure 1.—Key map, idaho County, Idaho, showing road connections with adjoining territory. 
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Serious lode mining anpears to have begun at Elk City with the 
discovery of the Buster mine in 1584 and at Dixie with the discovery of 
the Dillinger, North Star, and South Star veins in 1891. The first great 
impetus to central Idaho lode mining was, however, given by the Thunder 
Mountain (Valley County) discoveries in 1896 and the Buffalo Hump dis~ 
coveries in 1898. Both of these discoveries resulted in feverish lode~ 
mining activity, which lasted for several years and inspired an intense 
search for other lode deposits throughout the regions before this excite- 
ment subsided, the mineralized areas of central Idaho had probably all been 
outlined by lode discoveriese This does not mean that the region was 
exhaustively prosnected at this time, as is evidenced by the fact that two 
of the most profitable lode mines in the county were not discovered until 
many years later and that promising discoveries are still being madee 


The collapse of the Thunder Mountain and Buffalo Hump booms was 
followed by a gradual recession in lode mining: this recession reached its 
low in 1920, when the recorded lode production of the cntire county was 
less than $700. From 1920 to 1930 lode mining in Ideho County was nearly 
quiescent. 


From the early days until recently, lode mining in Idaho County has 
been handicapped seriously by poor transportation facilities and short 
onerating seasons. Furthermore, the high-grace veins so far discovered 
have been smeil and the large ore deposits very low-grade. Consequently, 
the development and operation of lode deposits proceeded spasmodically, 
often under incompetent management, which was unable or unwilling to 
perceive the frequently insurmountable obstacles that had to be overcomes 
The economic impossibility of shipping the crude ore of the region resulted 
in an aggravation of the universal tendency of inexperienced operators to 
build mills before blocking out adequate ore reserves; this undoubtedly 
contributed very materially to the number of failurese At prosent the 
region is dotted with mills in all stages of dilepidation. 


Since the early 1930's, greatly improved transportation, higher gold 
prices, and better management have pormitted a highly successful exploita- 
tion of several small mines and the entry of one company into the largo~ 
tonnare, low-grade field. Two nationally known mining companics are oper- 
ating small producing mines in the region. 


The road-construction program, berun early in the depression, is 
continuing with little, if amy, abatement, end there is every reason to 
believe that the resulting immrovement in transportation conditions will 
permit greater development and encourage more intensive prospecting for 
some timc to come. 
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Dependable figures on the early gold production of Idaho County are 
not available. It has been estimated that the total production of both 
lode and placer mines Po. & 1900 wes probably somewhere between 
$40,000,000 and $60,000,0 here seems to be little question but that 
at least 95 percent of this was derived from placer golde 


An examina a of Lindgren's figures on the early production of the 
Warren district2/ indicates a yearly production from lode mines in the 
1380's of from $10,000 to $18,000. Checking this ageinst the total 
production claimed for the most productive mines of the district shows 
that the total lode production of the district prior to 1900 can scarcely 
have been more than $500,000. 


The most optimistic claims for the Buffalo Eumm district place the 
production at $1,000,000; more conservative ostimates are about half this 
figure. Most of the lode production from the Elk City, Golden, Orogrande, 
Surgdorf, and other districts has been obtaincd in lator years. It there 
fore seems doubtful if the lode production of Idzho County prior to 1900 
was much, if any, in excess of $2,00C,0CO. 


Table 1, showing lode production of Idcho County since 1904, was 
compiled from Mincral Resources of the United States, published by the 
Geological tothe and its successor, Minerals Yearbook, published by the 
Suresu of Mincs. The table was verified and corrected by Thos. He Miller 
or the Becnonies end Statistics Branch of the 3Burenu of Mines. 


Lorain, S. H., and Metzger, O. H., A Reconnaissance of Placer Mining 
Districts in Idsho County, Icahos: Inf. Circ. (023, Bureau of Mines, 


1938, 93 pp. 
6/ Lindgren, Waldemar (see footnote 3). 


cl 


6896 = 


Google 


Idaho Count Idaho. 


statistics, 


rodaduction 


Lode 


TARLE 1. 


+S) 
® on REARS @) ricgNo NAYSALOY "FP TCU 
GG] > ©. tCV\O DO M=LOTINAILG Tia 
re) aay @ep3:tte-$ tt et ft P-eynt-bi pb det tt LAO Ort LS 
or a“ Ce ee ee. a 
+] 2 Ou ra ed CUed Jed 
nO) Ss, oc _ {et 
O1QT 
1 & 
C i SE a ee 
(@)] ‘oh’ © on h- OCrLN ; NY) Sr Leck i ; 
opoW1tlrp bt t met treieaciy ll f brain mesons 
« Pa On OI OV Ou Ol LOK) MCU On 
. oO ot ALO 
)) 
> 
5 o- Steere ek ies oaemth 
(3) $e eed LOCUNLO BOON LON AIM Bent O BP Ort WO] OLE CAD BMYABI LALA © nae 
Hl St OTR OMMOCD Mat wow A et Ba Ce pied enhance eh CaN hrs res ON 
64 OF} Piss CHOW O MOOUONMNA! ORCL At OOP Pr a ce ha ae ad tO, 
rai ctil ew ee aw we awe a ew a “ ~“ a A HO ee 
Oo a= oA 0 SW ride aOstei ri pao maa aeote 
ert 
rie & a eset 
3 eT AS WLIO PAPO LCI OT a at OUNCES CILIA OCF BOON Yt rad LOW APEC EO 
—Q MISO BR-OT O CNM Oxt © LO. CVO NICAL PAC OLOTL OR ert Cu Curr CH UNECLORM iA 
a mif\ed CURYOS LODO TOWHKOD OT -f- OM et OC LE NOP RAC CE CU RTL DOK OR = POH ete 4d TO 
Ole ea a ea annnaa aon ae ~~ a a“ 2a eaaxneaen 8B aatl a 
Al CHIGS Mest MALO eA OU QLtTOoOrw, ected mtd hr SOO st NOP Ps 
a | 
Zed Ee a Oe neem I ee eee ee 
Se ne) 
og of 
OD I Sy i g ft PDI PQ OODO NM RTS LO PE DP OP Ik OE EM PO Ost Ast LOAN 4 
oh Or OOD PLACE ON LY Dh Ob be. OR1O0l be oe | OP 
Oo © oe rv4 ret ada eatin 
i mn 
ro 
cs as 
pases 
gee: a O BDOLALALOOY 90 ete to ROU LOY att SXNO et* OU 
YN oc LON MLO KO et tr Wet PE Ee ib br Ci Oe. 
—& VO rh OJ oe ME AS eG 
OO *%F 
iomey oO 
oO 
oO 
fh HO OVMEDN et LOW ht st Oma 1roMwost TORANO FIM bart = 
9D DM hPAO LOAQUWILOYN T OA OS MYO CUO POAT UNO GO NOFRCROO COO PST 
CORD et edit RP HOLT OMAIoHO Wo los 1 ED ass PPT) UM Os M—VMIONI fei 
wn ® -~ ese eR & BH OH B&R RH OB HH 2H BH HR FAH & nn & anne nnne en aw! a 
Sot RO DOD MACON Ret Obst tO Ror! Qord PCN CIDOR OOO oi 
OM PAN tC rire mato R=-CUON AD 
a lic 
=| 
IB AO R-d0OLOV RAR ONO ef eet at OPM AINCUIO ADI RAT ME [or 
mo @©@ PO CDRS g Dap ode «gel eo RD PALS le erty ah wocu | CEE LOPS ONO PNA Te 
Ss BS et ett BR MTU PNA IINO OF Vt FAROGI OLS ab yTFOOw 
oO ee ee ed ao a 2H eRe OH le 
ee] a D BOD NYACLOUO Msstt OLA TAO tine OS e-t HOSDO OM IR ei Cu 
MY Net eA At . aici iG RCUCN 
ret uo 
G &) 
° 5 ow 
6 OO IO LOWERS 0.7 00 I ARTA ONT CUCROR—DO LOG DRAFT OINO Ono 
1<d) a & es cdeta aed OAM YOANmW OO PAQIRWVACSET LADS § 
ce) 
O 8 
Bs 
me PY 


aD pe OR + Ute Gels ORE 


CNO eI CUR Net LOO 30 ONO QU Pt LCN OfB0 OO 1 CU tr LONLCOP—- 
Ore ee ere 


aes 


Year 
190 
; 


6896 


”~ 
OOL 


in 
Cust 


wud CLO} 


LO WAGs wh ¥O MAD OTHMAN ONO O ONONW yxtatehP.-__ TE. 


~ OF 


NV BM NOOW— CALA NNO 


a eA 


OP RaACAS AIDO et MLC OAL Aru) 
ve) Food Tt oon I oon An 


oe) 
ric 


eo oo) 


SLC IAPC 


Aad | 


a 


LON BTA ALONG LOKNIEALOO 


= 


_- 


RC R-1CRT i 


L™ BDO A) BMALOOMNHt0 OO wt Poet Cynon CU PACKS 


mt dO R-LOOLO PALO MOU RUD POA NO OU 


WM rire 


ol°9 
98°] 
29° h 
| ; 


bag 


dO 

a 

> ° 

ROO 

aq OIWetir aA et 


TOLCORO ChOO TO LOSRO INTC 


Wert CUO Pa LOW tOAC CRO 
ee 


ric 


= BACILLI: 
@ e e 6 s 6 e e 


C 
LO LO LOL OO v-P fh -r 144 1 


LNWLO QUI LOVGS O BYOLO 
NM AOD 


ONnTeA 


OVFEIAAS 


Toto] 


(penutzuog) *ouepy 


a 
are 
£Ot 


a 


dO 


PYRO PAINS KO 


OU ricstoxod 
rey 


rN torccmrea 


ra 


Ss punod 
‘zraddo 


= ee REN epee a RNAS IRN RE ea Rant Ae EET 


ny 


ar io ¥=r4 
rceiord 


At AT INA ONO BNO 
PCD AR ON 19 


Séouno 
‘LOATT 
@LIO BONIO WOLsy AeAoo.sy 


*AZUNOD OUSPT 


Ban 


aeeg gre uy 


mr Ortorno in 
i 


LOLLY 


tir OW Cuunst Lo! 4 
TOM Ont Morvolic 


LW LO WI AAO 


a. 


SOTLISTIERS UOTJONVOT 


2) 


spoT — *T HITEvis 


LOO KO NYOsT 
Ohm SOCWOONY 


0 © 
$F cy 
at 


LITO OCU LE 


ay) 


q 
fe) 
n 
¢ 
2 
QD 
vs 


SSy,eIqueoi0s worry ALTBACVSY 


a ER ES | EE REY A - S -| 


een Re ED EE ES = ee EES ee ace 


Google 


I. C. 7039 


Summary and Analysis of Idaho County Lode Production Statistics, 
1904 to 1937, Inclusive 


Total gold production. sccecsccrecs sounces 146,200 
Total silver production..scssseceee » G0. 150,099 
Total copper production.....+.+. esspounds 61,390. 
Total lead production......eseeves » 0» 47 436 
ounces] ounces [pounds | pounds 


Average metal recovery per ton from all 
OFC MLNS Wy 686.0 s 0nd Sas aee oleae ee esos 
Average metal recovery per ton from 
CONCENETatede cccacesonscccesevsscvseese 
Average metal recovery per ton from 
crude ore shipmentse.see-rrcsserrscessece 


| 
| 0.034 


Gold 
Percentage of metals recovered by: 
Anal PAmabIONs6<4.cuareoiecescscavcee |). 14 
ear OAR EER 13 


CONCENtTA Cl ONs sce we ee. 6.04.6 oe ewe wre le 
Direct smelting. @eesoeesesees 


TOPOGRAPHY L/ 


With the exception of a comparatively small area of rolling 
farm land in the northwestern corner of the county near Grange 
ville, the region is rugged and mountainous throughout. There 
are, however, no well-defined mountain ranges; the region may 
best be described as a deeply dissected plateau. Most of the 
upland area is from 4,000 to 7,000 feet above sea level: the 
higher ridges are about §,000 feet above sea level, and a.fow 
peaks reach an elevation of over 9,000 fect. The upland area 
is characterized by a mature topography and by U-shaped valleys 
suggestive of glacial action; these valleys are occupied by the 
smaller streams and the headwaters of the larger streams.. The 
rivers and some of the larger creeks occupy deep, steep~walled 
canyons that are eroded down to from 3,000 to 1,400 feet above 
sea level. 


The most striking topographic feature of the region is the 
Salmon River Genyon, which cuts from east to west across the 
southern part of the county, then turns abruptly northward, end 
crosses the county from south to north. This canyon is between 
4,000 and 5,000 feet deep and has.formed an offective barrier to 
cross-country travel. Other rivers whose canyons cut deeply into 
the region are the Selway, Lochsa, South Fork of the Salmon, and 
south fork of the Clearwater: the Middle Fork of the Selmon 
forms part of the eastern boundary of the county. 


7/ Lorain, S. H., and Metzger, O. He (see footnote 5). 
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CLIMATE AND Vacerarron$/ 


The lower parts of the deep canyons are characterized by mild 
winters and excessively hot summers: rainfall is light and 
vegetation sparse. Water for irrigation is easily obtained, 
however, and luxuriant truck gardens may be cultivated on the 
river bars and lower bench land. 


The higher parts of the canyon walls end all of the upland 
area are within the Nez Perce, Idaho, 3itterroot, or Lolo 
National Forests and is well timbered with Pondorosa pine, 
Douglas fir, Enzleman spruce, tamarack, and lodge~pole pine. 

The climate at these higher altitudes is cool in summer and cold 
in winter, Frost or an occasional light snowfall may occur in 
any of the summer months; tho winter snows begin to pile up in 
November and remain on the ss Maes May or late June, depend 
ing on the elevation. 


Wenther statistics in the mining districts are not available; 
the following tables of weather statistics in the larger towns 
will, however, give some idea of general weather conditions in 
the surrounding country e 


Precipitation9/, 10/ 


Town Grangeville Riggins | Warren 
Levationse. 32 85 
7 Precipitation, | Snowfall ,|Precipitation, ‘Snowfall ,|Precipitation 
monte | inchess inches2 cca) achecs) - inche f 
January eosec 2015 15.8 1.22 | 02 2045 
February ses. 1.65 pe 1.30 1 5.5 2035 
Marche sesess 2.52 1.5 15 | 1.9 2.01 
AGP il cese sais 2055 | Be 7 1.55 0.4 1.80 
May sccvccces 4.50 | 1-5 213 | ¢) 2201 
TUNG. cccee: 3.10 | oT 1.54 0 1.92 
July scessess ¥85 | 9 47 0 .79 
Auguste....} 1409 0 63 0 1.22 
September... 2.07 ae 4 1.03 ) 1.54 
October. eeee 234 1.4 | lell @) 1.32 
Novembere..«! | 5 1el 2,27 
December. een | Ce 2eJ 
| 


1/ Average of 20 vears observation. 
2/ Average of 16 years observation. 

Average of 10 years ovservation. 
L/ Average of 12 years observation. 


8] Lorain, Se He, and Metzzer, O. H. (see footnote 5). 


g/ Official records, United States Weather 2ureau. 
10/ Work cited (see footnote 5). 
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Temp eraturesll/ ’ 12/ 


Grangeville | a Riggins 


(li-vear = ads) ear averace 


sa A I om 
maximum cree, Highest} Lowest ; maximum |minimum | Highest Lowest 


JANUATY + ses. 34.6 ~22 61 ~% 
February .cesce pre -20 | War th ‘| 69 -~12 
Marche ecoseses 8 ~5 52.8 32.6 76 3 
APLilescecsesd 5303 21 63.2 pie 61 90 23, 
Mayececscsecee 60.6 28 | 69.8 =| | 9g 28 
Jumesse-ceeeed 6304 32 | 7606 “7, : | 104 31 
JUViceenesced O65 39 &9.0 52.6 107 39 
Augusteccesss4 831 37 &7.6 2.0 | 110 LO 
September....4 673 D7 | 75 el 5.1 95 og 
Octoberes.s. pie3 13° «| 65.2 38.8 | 88 22 
November......- 52 —l1 {51.1 32.9 | 77 «| 13 
December esesee » 0 ~17 | 40.6 28.6! 6 0 


VY 6ST sc ti swees 55.2 r | - 1Q ~cc | 6 e : 8.9 : 110 a1 
li/ Official records, United States Weather Bureau. 
12/ Work cited (see footnote 5). 


The following teble lists the monthly snow-steke readings 
as recorded by the United States Forest Service at three points 
in the mountains of Idaho County. The Ranger stations at which 
these observations were taken are all within a few hundred feet, 
one way or the other, of being 5,000 feet above sea level. 
Readings are in inches of snow actually on the ground. 


Station Dixie | Red River 
Your iccsacsecsss | 1950 {1931 | 1932 | 1933 pe 1935, 

Month | a | 

JANUALY sessccece | 12 34 | ye | 36 | 19 | 30 ye 17 
February esseeses | a4 | 25 60 60 19 25 55 54 
Marcheescocecses | eh |.35 | 60 | 6 | 29 | 36 | 66 29 
ApYilsecseses wee | OU 63 | 54 2 | ho | 56 36 
Mavicccidecsceces 0 | 30 ou i: Q 15 12 0 
Octoberessecrece ! 6) | ) 0) 
Novemberes..seee | 0 1 5 | 0 
December.....++. | wey 15 4 12 


1/ Average of Dixie ranger station and Red River ranger station... 
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Water and timber for mining purposes 


As indicated in the preceeding paragraphs, there is an abundant 
water supply throughout the region; the entire area is covered by a net- 
work of permanent streans, many of which are potential sources of water 
power (see fig. 2). 


Although much of the timber is small, and areas on the steeper 
mountain slopes and in the lower parts of the Salmon River Canyon are 
barren of trees, good mining timber is abundant on the gentler slopes and 
in the more sheltered valloys oven at high elevationse Rclatively’ large 
commercial sawmills are in operation in the largest towns, and there are 
a few smaller mills in the outlying districts. Rough sawed lumber, suitable 
for mining purposes, may be odtained from these mills at from $22 to $28 
a thousand board feet, delivered, donending on the cost of transportation 
from mill to mine. At most places in the region it is possible to cut 
and saw timber at the minese Some detailed costs of wood supply and saw. 
mill operation at an isolated mining operation are given under ‘the descrip- 
tion of the Golden Anchor mince On page 536 


TRANSPORTATION 
General discussion 


Until recently, the mining districts of Idano County have been handi~ 
cappec by lack of roads. Koads ygfrom the mining settloments to the rail- 
heads at Stites, Grangeville, McCall, or Cascade were little more than 
wagon trails through the mountains, although some of them could be tra- 
versed by automobile during the summer months; in winter the region was 
almost entirely isolated. Most of the mines were connected with the settle 
ments by pack trails onlye a A | 


An excellent dirt and gravel fores st highway nov follows the valley of 
the South Fork of the Clearwater from Grangeville to Elk City, Red River 
ranger station, Red Rivcor Fot Springs, and thence over the 3itterroot 
Mountains to Hamilton, liont. For some time this road has been kept opon 
for winter travel between Grangeville and Elk City, a ahour drive by 
passenger cars; in 193/~38 it was kept open to Red River ranger station. 
Good mountain roads connect the highway with Dixie, Orogrande, and many 
other points in the area, as shown in figure 2. Since the construction 
and improvement of the main forest roads, private BpOnaLere! pee: built a 
number of short roads to individual mines. 


Surgdorf and Warren may be reached over a good forest highway from 
McCall, or from Rigzins by way of French Creek. As is the case north of 
the Sal mon, secondary roads have been built to most of the important mines 
and mining districts. 


The Ramey Ridge district 4s usually approached from Cascade by way of 
Big Creek post office, although it may also be reached from Warren over 
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Figure 2.—Gold belt, idaho County, Idaho, showing roads, trails, and mining districts. 
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United States Highway 95 (see fig. 1) is kept open for winter travel, 
but, with the exception of the Grangeville-Elk City and Grangeville- 
Orogrande roads, the mining districts are closed to wheeled motor trans= 
port during the winter months. Supplies and passengers, however, are 
transported to the principal settlements by tractor~drawn sleds throughout 
the winter. The roads are usually closed to automobile travel sometime 
during November, althouzh on some roads travel frequently continues until 
late in December. Automobile travel usually is resumed sometime during 
May or June, depending on the elevation of the roade 


At present there is no route of travel across or along the Salmon 
River except on Highway 95. However, a highway is under construction from 
Riggins to Salmon City along the bottom of the Salmon River Canyon. In 
1937, this road had been built to the eastward about 4 miles east of the 
mouth of French Creek and was entering the heart of the Idaho County mining 
districts. From Salmon City, the road had been built westward to below 
Shoup but, at the present rate of construction, will not reach the mining 
districts of Idaho County for a number of yearse This road wiil be open 
for travel throughout the year, and the building of feeder routs from the 
upland areas down tributary valleys will permit north-south travel across 
the Salmon and afford quicker and easier access to most of the mining 
districts. This shortening of the routes of approach to many mining ae 
tricts will also materially lengthen the travel season and in many cas 
will permit the roads to be kept open for alleyear travel at peaees cis 
small expences 


The railhead for ‘districts north of the Salmon is now at Grangevilles 
for districts south of the Salmon at McCall or Cascade. All of these 
towns are served by the Union Pacific Railroad Co. There is no railroad 
connection between Grangeville and McCall; consequently, freight is shipped 
south from Spokane or Lewiston to Grangeville and north from Boise to 
Cascade or McCall. The rail distance from Lewiston to Grangeville is 77 
miles; from Boise to McCall, 148 miles. 


RAILROAD FREIGHT RATES 
The following rates on ores and concentrates were quoted in April 1938 
by courtesy of the Union Pacific Railroad Co. with the understanding that 
they are subject to revision at any time. 


Grangeville, Idaho, to Bradley, Idaho (Bunker Hill and Sullivan 
smelter). Rates quoted are on minimum carloads of 40,000 pounds. 


Rate per ‘ton 


Value not exceeding $25.00 ner tonecccccvvecee $5.64 
Do. 35.00 0s seseewcccess 5698 
Doe 50.00 dOé: wwereaeweeees 6.67 
Doe {5-00 GOs cocccccccses 7-{0 
Do. 100.00 G06: s354-anwwwwwe 8253 
6896 ~ 15 @ 
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On ore and concentrates exceeding $100 per ton in value, the rates 
will be determined by adding 20 percent for each $50 per ton increase in 
valuation about $100 per ton to the rates provided for an ore or concen~ 
trates of $100 per ton voluation. 


Rates to Salt Lake City, Utah 


Cascadeeecee 


McCalles.ss ey mn 8. 91 9 68 
& 


1 
80 19.35} 9-90 Lo, 000 


When value exceeds $100 per ton, apply the following percentages of 
rates applying on ore and concentrate of $100 per ton in value. 


Percent 


Value over $100 per ton, but not over $125 per tonessovescese 109 


Doe 125 dde 150 GOe evececccces 118 
Doe 150 doe 175 dO. @owevcccore ley 
Doe 175 Ae 200 dOde esccervcccee 1 

Doe 200 dOe 2°) dOwe ecccceccese Ll 

Doe 2e5 doe 250 Od. seceeseceas, 159 
Do. 250 do. 275 NOe! beeeeetewee. lobe 
Do. 215 doe 300 Oe evescescece 170 
Do. 300 doe ee GOs: Gewese sseee 105 
Do. ee dO e Oe evcccccrcerse 200 
Doe 0 de H5O de aeencceveee = 215 
Doe. 450 CO DOO’: “Gos eesienewiee .2225 


For value in excess of $500, the rate will be made by adding the fol~ 
lowing to the rate of $500 valuation: 


Value over $500 and under $1, 000 per ton, add 2 percent of valuation above 
$500 per ton. 

Value over $1,000 and under $1,500 per ton, add 3 percent of valuation above 
$500 per tone 

Value over $1, 500 and under $2,000 per ton, add = percent of valuation above 
$500 per tone 

Value $2,000 and over, add 5 percent of valuation above $500 per ton. 


cep Uenene RATES 
Freight 1s eeneeed-tets ne josie north of the Salmon from Grangeville; 
it is trucked into all but one of the Idaho County districts south of the 
Salmon, from McCall». Tne Ramey Ridge district and other territory tributary 
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to Big Creek Post Office gets its freight by way of Cascade. A large 
portion of the supplies brought into the region is hauled by truck 
directly from the larger supply centers; most of the concentrate shipped 
out is trucked to the smelters. 


S3ecause of the relatively small freight shivments in or out of 
central Idaho, rates are not yot well established and tend to vary con 
siderably for hauls of the same length. The following taole presents 
some of the rates paid in the summer of 19373 for the most part these 
apply chiefly to small or irregular shipments. Where the rate is given 
in dollars per 100 pounds, it applies to irregular shipments of supplies, 
usually in less than truck~load lots; when given in dollars per ton, it 
applies to shipment of heavy freight, such as concontrates. 


Distance Rate per 
Setween « Rate | tor tle 
Elk City and Grangevillesee 61 $0.40 hundredweight | $0613 
LEwW1istone cecce 138 a (Osteecees Ocoee s< | 10 
SpokanGecccees| 253 Me L Osieeteveiaie dO wact-s 0087 
Dixie and Elk Cityececee 28 0 De ccc cee dvcece e025 
Kellog, Idahoe 23/ 1/8.50 TONeececcscce e025 
Orogrande and Grangeville... 66 050 hundredwe: ent el 
Kellog, Idaho.| 314 14.00 tonecceccsese 0045 
Marshall and McCalle....ece Lg OO: tO aaa tela 210 
Lake mining DOwcccccccvces Lg ~50 hundredveight ecl 
district 2/ BolsGecscevces| 158 10400 tONsss46 ee 2063 
or Warren DOs .o6 aw ee Oreos 158 90 hundredwei ght elie 
Salt Lake | 
City, Utaheecece BUS 26.00 CON 6s 655 6.3 es | O48 
Big Creek and Cascades....ec &3 -/0 hundredweight ol7 
Post Office BOlseesaceseen! Toe 3. 200) waesedOse~oes 015 


1/ Cost of supplies and labor only. Hauled 3-1/2 tons of concentrate in 
%-ton Chevrolet truck at cost of $15 for gas and oil and 3 days! labor 
for one man. 

2/ The Marshall Lake mining district is about 17 miles by road north of 
Surgdorf Post Office. Rates to Surgcorf should be slightly lower. 


COST OF PACKING 


The cost of pack-train transportation seemed to be fairly well estab- 
lished at a contract price of $0.01 a pound on reasonably good trails for 
any distance that could be covered regularly in one day, with return on 
the next: the maximum distance that could be covered in this way was con- 
sidered to be about 15 miles. The rate was about the same for shorter 
distances unless the distance was so short that a round trip per day could 
be made easily. In other words, the charge is about $2 per day per animal, 
including a packer for a string of 7 or 8 mules. 
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ATROLANS TRANSPORTATI Oi 


Several established air transport lines are engaged in carrying 
freight and passengers from Cascade, McCall, Grangeville, or Lewiston 
to points in central Idaho wrere landing fields are available. Regularly 
used fields are established at Warren, Stibnite, Big Creek, Chamberlain 
Sasin, and Mackay Sar, and there are numerous other points where landings 
may be made. fYreight rates are based on the cost per trip rather than 
on en unvariable cost per pounds that is, the cost per pound for a full 
load is less than for a partial load. The cost also apnears to vary some 
what according to flying and landing conditions. 


In the summer of 1937 mining suoplies were being carried into the 
Salmon River canyon south of Dixie for from $0.03 to $6.05 per pound from 
McCall or Cascade; the air-line distance from these towns is about 40 and 
60 miles, respectively. | 


POWER 


At present (1937) no plants are selling power in the region except 
at Warren, where the hydroelectric power plant of.the Unity Gold Production 
Coe is supplying power to dredges operating theree In 1936 this plant 
generated 1,(89,000 kweehrse, of which 1,100,000 kweehrse were sold and 
the remainder used by the Unity mine; at present this plant has only a 
very small surolus capacity. 


A 500—horscpower hydroclectric power plant is being installed on the 
Salmon River at the mouth of the South Fork for the use of placer opera- 
tions in that vicinity. Hydroelectric plants are in use also at the Lone — 
Pine mince, the Orogrande-Frisco mine, and the Snowshoe mine. Other mines 
in the region are using locally generated Diesel, gasoline, or steam powere 


Diesel o11 costs from $0.10 to $0.12 a gallon delivered to points 
accessible to heavy truckse Gasoline at retail casts from $0.25 to $0.33 
agallon dolivereds from this price, a State tax of $0.05 a gallon is 
deductable for gasoline not used for road transporte The cost of operating 
a small Diesel~electric plant in Idaho County is given under the descrip— 
tion of the Golden Anchor mine (p.59). 


A number of the smaller plants burn wood. In this region, wood is 
very economical for small consumers or temporary instellations and is 
usually contracted for at from $2.25 to $4.00 a cord. Large consumers 
would, however, find the cost mounting rapidly as nearby supplies became 
exhausted. Examples of the cost of generating power with wood are given 
under descriptions of the Robinson mine (p.53), the Una mine (p. 47 
the North Star mine (p. 58), the Golden Hand mine (p. $1), and the 
Hinkson ond Bishop mine (pe 72). 
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LASOR AND WAGES 


' The supply of skilled and semiskilled mine labor is usually sufficient 
for the small demands so far created. The attractiveness of the region as 
a field for prospecting has built up a considerable resident population 
and causes a small annual influx of the better class of prospector—miners, 
some of whom are usually available for underground work, If at any time 
a larger demand is created, Spokane and the northern Idaho mining camps 
probably would supply an adequate number of experienced men. 


At present there is no standardized wage scale in the regione Wages 
are gencrally lower than in the northern Idaho mines, but this difference 
is largely compensated for by choaper living and pleasanter working condi~ 
tionse In 1937 common labor in the Idaho County mines receivod $4 to $5 
per day, miners $4.50 to $5.00 por doy, millmen $5.00 to $5.75 per day, 
and other labor in proportion. The wage scale at the Golden Anchor mine 
(p. 67) is representative of the higher wages being paid in 1937. 


SKELTERS AND SMELTING SCHSDULES 


At present most shipments of ore and concentrates from north of the 
Salmon River are sent to the Bunker Hill and Sullivan smelter at Kellog 
(Bradley), Idaho; most shipments from south of the Salmon River are sent 
to one of the smelters in the vicinity of Salt Lake City, Utah.L2/ A few 
shipments are sent to the smelter at Tacoma, Wash. 


The following smelter schedules were abstracted from a Bureau of 
Mines Information Circularl4/ that contains an outline of smelter schedules 
in the Western States and presents a general discussion of smelting 
practice. 


13/ For distance and shipping rates, see section on "Transportation", 


PpDPe Tu-18. ? 

14/ Gardner, E. D., and Allsman, Paul 7., Open Schedulos for Gold and 
Silver Ores and Concentrates at Western Custom Smelters: Inf. Circ. 
6926, Bureau of Mines, 1936, 25 ppe 
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Gold: 


ounce per ton... 
Payments: 
Leas ses Of ore.....6 


Minimum paid for | 


Silvert/ 
Minimum paid for ounce 
Per TON ws ew« aie ea ee ° 
Minimum deductions 
ounces ner ton...... ° 
Pergent naid for ..... 
ends) 
Deductions: 
UNL Sis su0sieaes ares 
Cents per pound..... 


Percent of quotatim 
after deduction.... 
Copper:9/ 
Deductions: 
Pounds per ton....e. 
Cents per pound..... 
Percent of quotation 
efter deduction.... 
Iron and Limes.cscccas 
Deductions 
Treatment charge: 
Gross value......... “4 
Base per POs i.2065% 
Max MUM 6.0.60 hg bce wa ae ° 
Panalties: 


Insoluble: 
Charge per unit..... 


Zine: 
Unite free...... ; 
Penalty per unit for 
CXCCS S66 oho we rw 
Arsenic, antimony, tin 
Element of combina 


Units free. .ccscecee 
Penalty per unit for 


Bismuth: 
Units free..... Salaries 
Penalty per unit for 
OXCOCS Ssh cs nGwae pies 
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LEAD SARLTEES 
Murray Nidvale Kello 


0.02 0.02 0.05 


All | 0 to 5: over 5! 0 to 5: 5 tol0 


ee a per ounce ..{ 31.81825131.613525: 3/ 31 .81825:32.17431 


1.0 1.0 10 
i; 5 
95 95 2/95 
1.5 1.5 1.25 
1.5 1.5 0 
L/90 &/90 1/90 
16 10/45 20 
ed 55 g.0 
100 O 11/100 
12/Iron WP oon ae 
Lime 


1y/ 15/ 16/ 21 20 
250 paras 6, de OO. 0) 


$0.10 $0.10 _- 
6 6 5 
$0.30 $0.30 $0.30 
As plus SG = As, Sb 
S "Ss = 
$0.50 : $1.00 
z 1s/ : 
- - $2.50 
ei OD: 


Kellog® 


0.05 


over 10 


32053031 


1.0 


9.00 


ts Gs JO39 
LEAD SMELTERS (Continued) 


Murray |. Midvale Kellogt Kellog? 
Deductions( Contimed) 
Penal ties( Continued) 
Sulphur: 
Dnitte LPOG s kkk cn ccc 2 —& Yy 
Penalt er unit fo 
icp 1S ane eneres $0.25 19/ 40.25 $0.25 
Maximum penalty..... 250 2.00 «20 
Moisture: 
UALCS TPO. hese 06 « - 6 6 
Penalty per unit for 
et a ee - $0.20 $0.20 
Maximum penalty..... “ 2.00 2.00 


1/ Lead ore open schedule. | 
2/ Siliceous ore open schedule; ores containing no lead or under 5 percent for 
which no payment is made (lead determined by wet method less a deduction of 
1-1/4 units). | 
3/ On direct smelting ores containing over 5 ounces gold per ton, the price per 
ounce for the excess-will be to the mutual agreement between buyer and seller. 
4/ Payments on silver are based on the mint price for New American—-mined ore. 
2) Ore over 35 ounces per ton, deduct 2 cents per ounce. 
6/ er is on lead are based on the New York quotations for common desilverized 
ead. 
7/ Nothing paid for lead less than 5 percent wet assay. 
8/ No payment for lead under 3 percent dry assay. 
Payments on copper are based on the Engineering and Mining Journal quotations. 
10/Minimum deduction. 
re payment for copper under 1 percent when quotation is § cents per pound or 
CSS e 
12/Pay for all at 6 cents per unit. 
as/Pay for all at 5 cents per unit if 5 percent or over. 
14/Add 10 cents to base charge for each unit of lead under 30 percent and deduct 
10 cents for each unit of lead over 30 percent. 
15/Based on 30 percent dry lead assay. Debit 10 cents for each unit of lead 
under 30 percent and credit 10 cents for each unit of lead over 30 percent, 
16/Based on 50 percent lead. Add 10 cents per unit when over 50 percent and 
deduct 10 cents per unit when under 50 percent. 
17/Between $20 and $35, $7.00 per ton; between $35 and $50, $7.50 per ton; between 
- $50 ond $75, $8.00 per ton; between $75 and $100, $8.50 per ton; over $100, 
$9.00 per ton. | 
18/The Midvale smelter reserves the right to reject any shipment containing in | 
excess of 0.1 percent bismuth. 
19/Penalty only applies to ore under 20 percent lead; no penalty for ore 2 per- 
cent lead or over. | 


6896 mee 


es Go gle THE OH aes NIVERSITY 


Bo 
} rv 


Ie Co. 7039 
GENERAL GEOLOGY 


' A great deal has been written about the geology of some parts of 
Idaho County; very little about other parts. The northern part of the 
gold belt was described by ZTindgrenl5/ in 190 and by Shenon and Reedl 
in 1934; the Warren district was described by LindgrenL// in 1900 anda by 
Reedl8/ in 1938. Papers describing the geology of certain parts of the 
region have also been published from time to time in the technical presse 
To date the Dixie, Florence, and 3urgdorf districts have not been described 
in detail by Government or State publications; the Dixie and Florence dis- 
tricts, however, have been geologically mapped and it is believed that 
reports are in preparations A description of the geology of the Ramey 
Ridge district and the adjoining ay to the Salmon River is 
included in a report by Shenon and Rossi ee 


Although there may be great variations in detail from place to place, 
the broader relations of areal and historical geology are similar through- 
out the region; therefore, the following outline, abstracted chiefly from 
United States Geological Survey Circular 9,20/ may be considered applicable 
to the entire region. | 


The oldest rocks in the area comprise a thick series of gneisses, 
schists, quartzites, and limestones that appear to belong to the 3elt 
series (pre-Cambrian). 


The most abundant rocxs in the area are the grnnoiiorite and monzonite 
of the Idaho batholith, which intruded and profoundly altered the older ° 
rocks. The intrusion of this batholith has been assigned by some writers 
to the late Jurassic or early Cretaceous; others have assigned it to the 
late Cretaceous or early Hocene. 


Subsequent to the intrusion of the batholith, central Idaho was 
deeply eroded to a region of low relief, and the thick covering of 3eltian 
rocks was removed to expose granitic rocks over large areas. This surface 
was then uplifted and greatly dissected by erosion, but parts of the 
surface remain to the present day; in places, tnese remaining parts stand 
at elevations of 7,000 to 8,000 feet or more. 


15/ Lindgren, Waldemar, A Geological Reconnaissance Across the 3itterroot 


Range and Clearwater Mountains in Montana and Idaho: Geol. Survey 
Prof. Peper 27, 1904, 123 pp... 

16/ Shenon, Pe Je, and Reed, Je C., Geology and Ore Denosits of the Elk 
City, Orogrande, Buffalo Eump, and Ten-mile Districts, Idaho County, 
Idaho: Geol. Survey Circ. 9, 1934, 89 leaves (mimeographed) « 

17/ Lindgren, Waldemar, work cited (see footnote 4). 

18/ Reed, J. C., Geology and Ore Deposits of the Warren Mining District, 
Idaho County, Idaho: Ideho Bureau of Mines and Geology, Pamphlet 6, 
Moscow, Idaho, 1938. 

19/ Shenon, P. J., and Ross, C. P., Geology and Ore Deposits Near Edwards~ 
burg and Thunder Mountain, Idaho: Idaho Sureau of Mines and Geology, 
Pamphlet 44, Moscow, Idaho, 1936. 

g0/ Work cited (see footnote 16), 
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In Tertiary time, the Columbia River lava and its interbedded sedi- 
ments were deposited over the lower part of the region. Since then, 
possibly in part during the period of lava extrusion, faulting and 
. possibly warping formed certain basinlike depressions such as those of 
Elk and Newsome Creeks. These basins were partly filled with gravel, 
sand, and clay. 


The drainage was again rejuvenated, and before the late Miocene, the 
Salmon, Clearwater, and other trunk streams had cut deep canyons well 
below the base of the Columbia River lava, while erosion was proceeding 
headward along the valleys of their trioutaries. 


In the late Miocene stage, the higher parts of the region were exten~ 
sively glaciated. 


Numerous gold and silver bearing veins were formed after the solidi~ 
fication of the batholith and before the deposition of the unconsolidated 
Tertiary sec! mentss the placer deposits of the region were formed by the 
weathering of these veins and the subsequent concentration and reconcen- 
tration of the gold derived from them. 


GENERAL DISCUSSION OF MINERALIZATION AND ORE DEPOSITS 


Virtually all the developed ore deposits of the region occur within 
a northeasterly striking belt (see fig. 2) about 35 miles wide by about 
50 miles long. Some mincralization is known to exist along the Bittcrroot 
Range in eastern Idaho County ard in the southeastern part of the county 
between Big Creek and ths Salmen Rivers there is also some wen mineral~ 
ization in other parts of the county. So far, however, the only mine 
developed outside of the region mapped in figure e is situated in the 
eastern end of the Ramey Ridge district (see fig. 23). 


Within the area covered by figure 2 the mineralization is remarkably 
uniform in its general characteristics. Gold and silver are the only 
metals found in commercial concentrations; of the two, gold has nearly 
always been the more important. Nevertheless, there is a noticeable 
variation in the ratio of silver to gold in different parts of the region; 
for example, most ores of the Warren region contain an exceptionally high 
proportion of silver, whereas most ores of the Elk City district contain 
relatively little silver. In exceptional cases, however, veins with a 
high silver~gold ratio may occur in close proximity to veins with a low 
silver-gold ratio. Noticeable amounts of stibnite are nearly always found 
in veins having an exceptionally high ratio of silver to gold. 


Sulphide mineralization throughout the region consists chiefly of 
pyrite, galena, sphalerite, tetrahedrite, stibnite, and chalcopyrite; the 
last-named is of little importance in the majority of veins but occurs in 
commercial concentrations at the Snowshoe mine in the Ramey Ridge district 
and could be observed at a few other minese Pyrite is the most widely 
distributed sulphides in disseminated deposits it usually constitutes 
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the only ore mineral except free golds on the other hand, it is almost 
entirely lacking in some of the high-grade quartz veins. Galena is 
usually an indication of comparatively high gold values and was abundant 
in all of the higher~grade veins observed by the writer. 

As indicated by table 1 on page 9, a high percentage of the gold 
found in the Idaho County veins is free. This percentage is, normally, 
highest in the oxidized cones and in the high-grade veins. 


Although the mineralization may vary slightly from district to dis- 
trict or from vein to vein, it appears to maintain its general characteris- 
tics over a wide vertical range. This is particularly noticeable in the 
Sear Creek or Marshall Lake district near Burgdorf, where the erosion 
of the Salmon River canyon has exposed veins of almost icentical mineral 
characteristics over a vertical rango of atout 4,000 feet: similar veins 
' could also be observed in the bottom of the Sxlmon River Canyon some miles 
east of Bear Creek and about 6,000 feet lower than the highest outcrops 
in the Bear Creek district. 


The ore deposits of the region may be classified, broadly, into 
vein deposits and cisseminated deposits. Vein deposits are more numerous 
and more widely distributed; because of their higher gold content they 
have been the object of most mining operations to datee The majority of 
the quartz veins are found in fractures formed by direct tensional move-~ 
ments or in fractures of such small longitudinal displacement that the 
development of shearing or fault breccia along the ore shoots has been 
very slight; it is probable that many of these lightly sheared faults | 
could bo classified proporly as torsion joints. Such veins are very 
widely distributed throughout tho region and are frequently high-grade; 
they are, however, usually narrow and of short lateral extente They 
commonly have a general east-west strike and are usually closely associated 
with north-south shearing, which, in turn, is ofton controlled by a 
granite-gneiss contact or marked by a band of dikose In a few places, 
however, where tensional movement has taken place uniformly along a broad 
front, theso tension veins have formed ore bodies of considerable length 
and value, as at the Lone Pine (p. 30), the Golden Anchor (p. 59), and 
some of the veins in the Warren district. The tonsion veins form most 
readily along pre-existing planes of weakness, such as contacts, or in 
the harder rocks, such as granodiorite or quargite, but are seldon, if 
ever, strongly developed in the softer rocks, such as eneiss or schist. 


At some places in the region wide zones of brecciation are found in 
granitic rocks or quartzites; these zones usually are marked by intense 
silicification and sometimes, by development of numerous short, closely 
spaced gash veins, as at the Surprise mine (p.55). In one or two places 
the brecciation has been so intense as to permit the formation of large 
disseminated ore bodies, as at the "Dixie Dike" described on p. 53 
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Quartz veins formed in strong shear zones are found in the Elk City 
and Suffalo Hump districts and at scattered points throughout the region. 
The strongest veins of this type sometimes attain widths of 10 to 15 feet 
and, until the development of the Golden Anchor and Lone Pine mines, had 
been the most productive vein deposits of the region. In some cases, as 
at the Madre d'Oro (p. 29) quartz is lacking and the ore consists of 
highly mineralized gouge and shear material. At the 3ig Buffalo mine, in 
the 3uffalo Hump district, it is said that in addition to a wide quartz 
vein a zone of sheared wall rock 18 feet wide constituted good oree The 
oreshoots so far developed in deposits of this type, though often wide, 
are comparatively short and lenticular in shape. 


In the Orogrande district, a broad band:-of shearing and fracturing 
containing both veins and disseminated deposits extends, with some inter- 
ruptions, from near the South Fork of the Clearwater along Crooked River 
and Deadwood Oreek to the forks of Crooked River abouta mile south of 
Orogrande. Deposits of similar type also occur near Dixie, Hik City, 
and at one or two places along the South Fork of the Cleerwater. The 
movement in any one direction along these zones has seldom been strong 
enough to form strong, persistent vein fractures; nevertheless, there are 
numerous short quartz lenses striking either north-south along the zones 
or east-west across theme Some of these lenses have been productive in a 
small way, but they are seldom persistent in either dip or strikes however, . 
at various points, mineralization of the disseminated type has been strong 
enough to form very large bodies of low-grade ore.e The extent and value 
of these ore bodies has not been determined, although considerable work 
has been done on them near the mouth of Crooked River, along the ridge 
west of Deadwood Creek, at the mouth of Relief Creek, at Orogrande, on 
two properties a short distance south of Orogrande, and at properties near 
Elk City and Dixie, but only the deposit at Orogrende has been mined in 
a large way; this deposit is described in more detail on page 3/. 


The Orogrande type of disseminated deposit is formed chiefly along 
contact zones between the Seltian rocks and the granitic intrusivess at 
Orogrande the mineralization seems to be most strongly developed in the 
gneiss or schist; on the other hand, disseminated deposits of the Dixie 
Dike type are entirely within the batholithic rocks. Such differences 
as exist between these deposits may be accounted for largely by the 
difference in the physical character of the enclosing rock. 


Throughout the region there is a broad though definite similarity 
in the structural relations between the different types of ore deposits; 
if allowance is made for minor local variations, this fact suggests a 
close relationship between the vein-forming movements. Such a relation, 
of course, could only be verified by a more careful study of the fracture 
system than has yet been undertaken. Shenon and Ree al/, however, have 
pointed out that in the area mapped by them the general structural trend 
is slightly west of north and that. the linear and planar foliations of 


21/ Shenon, P. J., and Reed, J. C., work cited, pp. 19-21 (see footnote 16). 
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the rock minerals are both orientated in a northwesterly-southeasterly 
directions they suggest that this may indicate a rezional "stretching" 

or. "flow" in that direction. Such a regional movement, with local 
variations, might be expected to develop the broad bands of northwest to 
northeast shearing, especially along contacts, and to develop tensional 
and torsional fractures across the direction of stretching. Local resis- 
tance to the north-south stretching could develop the strong east-west 
rotational shearing found in a few districts. 


MINES AND MILLS 


The following pages will contain brief technical descriptions of most 
of the lode-mining operations that were active in the later summer of 1937. 
It would have been impossible, in the time available, to visit and describe 
each of the hundreds or perhaps thousands of lode prospects and claims 
in the region. Tne proverties described are those that happened to be 
the most active at the time of visit or that it was thought desirable to 
include in order to present some data of general interest. The object 
has been to present a cross-section of the various types of ore Ceposa ues 
mining conditions, and of the technical methods in usee 


Geological descriptions of numerous important mining properties not 
mentioned in this paper may be found in the various geological reports on -- 
the region. 


ELK CITY DISTRICT 
General Discussion 


The Elk City district (fig. 3) is usually considered to include the 
veins along Seigal Creek and other tributaries of Red River as well as 
the veins in the immediate vicinity of Elk City. Many of these veins 
appear to belong to a fairly well-defined system, which was mapped and 
described in some detail by Shenon and Reed.£2 


~The most productive vein so far developed in the district is the 
Buster, which, between 1907 and 1909, is snid to have produced about 
$300,000 from gold ore averaging about $15 a ton. Acoording to Thomson 
and Ballard,© the vein averaged 15 feet wide for a maximum distance of 
about 450 feet along tho strike, but was said to have pinched out a short 
distance above a fault on the 370-foot level. It is claimed, locally, 
that legal entanglements have prevented a determined search for possible 
extensions of this oreshoot. 


e2/ Shenon, Pe Je, and Reed, J. C., The Geology of the Elk City Mining 
District, Idaho, With Special Reference to the Structural Setting of 
the Veins: Ams Inst. Min. and Met. Engr., Teche Pub. 562, 1934, 22 pp. 
23/ Thomson, Frencis Ae, and Ballard, Samuel Me, Geology and Gold Resources 
of North Central Idaho: Idaho urea of Mines and Geology, 3ull. 7, 
Moscow, Idaho, 1924. | , 
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Figure 3.- Geological sketch, Elk City district (after Shenon and Reed). 
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The American Eagle mine, on Seigal Creek, has probably been the 
second highest producer in the district. According to Sureau of Mines 
records, this mine produced 5,223 ounces of gold and 1,830 ounces of 
silver from 9,931 tons of ore between 1903 and 19273 it was active 
early in 1937 but suspended operations later in the season. 


The Madre d'Oro produced some gold in 1937, and smallescale develop~ 
ment or ore-testing work was in progress at the Mother Lode, Colonel 
Sellers, Rich Hill, and a few other properties. 


Madre d'Oro mine 


The Madre d'Oro mine, owned and operated by S. W. Litchfield, is 
situated on American River 2./ miles by road north of Elk City at an 
altitude of approximately 4,100 feet above sea level. The property com 
prises three patented and four unpatented claims. 


The ore occurs in a shear zone 40 to 60 feet wide in a dark-colored 
hornblende gneisse The shear zone strikes approximately east and west 
end dips steeply to the north. The ore is a bluish gouge from a few 
inches to 4 feet or more wide, which occurs near the middle of the shear 
zones this gouge is strongly mineralized with auriferous pyrite and 
carries some free golde One stope about 50 feet long had been mined to 
a height of four sets above the drift; the stope faces showed 4 to 5 feet 
of ore. It was said that 300 tons of $23 ore was mined during the current 
season. 


The mine was worked through an adit drift which, at the active 
stope, was about 150 feet below the surface. The ground, particularly 
in the ore shoots, was soft; it was easily drilled by hand methods and 
required square sets for support. The ore slacked quickly upon exposure 
to the air and consequently required no primary crushing at the mill. 


Two 1,000-pound stamps crushed 10 tons of ore per 24 hours; a 30-mesh 
screen was usede The pulp then passed over a corduroy table consisting 
of four sections, each 4 feet 6 inches wide and 25 inches long with a 2- 
inch drop betweens the slope was 1~3/4 inches to the foot. Concentrates 
from the blanket tebles were amalgamated in an amalgam barrels the 
tallings were stored for retreatment. A 20-percent recovery was made by 
amalgamation. 


It was planned to install a small tube mill for regrinding a 1/4 
mesh stamp product; this would be followed by a hydraulic classifier gold 
trap for recovery of free gold and a flotation machine for concentration 
of the sulphides. | | _ 


The stamp mill was driven directly from a /-foot 10-inch-—diameter 
Pelton-type water wheel turning at 35 r.p.m.3; this wheel was made from 


an old gear wheel to which buckets had been bolted. For four months of 
the year water was brought in a ditch from Queens Creek and delivered 
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under a 190-foot heads a high head of water was also available from 
Whittaker Creek. To provide for year-round operation, a ditch was under 
construction that would deliver water from American River, under a 35- 
foot head, to a 250-horsepower turbine generator plant to be installed 
about 600 feet from the mill. The mine was equipped with a small sawmill. 


GOLDEN AND NEWSOME DISTRICTS 
General Discussion 


The Golden district, 20 miles by road west of Elk City, and the 
Newsome district, which adjoine it on the north (see figs. 2 and 4), have 
been the scene of considerable intermittent mining activity since the 
early days of mining in Idaho County. According to Jellun,¢+/ the Iron 
Crown mine, northeast of the 01d town of Newsome, was the first dividend 
paying quartz mine in northern Idaho County; he states that it operated 
from 1888 to about 1900 and produced $70,000 or more. The South Fork 
mine has been credited with producing $200,000 to $250,000 prior to 1916.25/ 


Lodo mining in the Newsome district has been practically dormant for 
many years. On the other hand, the Golden district has been one of the 
most activo districts in the county for a number of yoarse 


In 19357, two mines, the Lone Pine and New York, were producing regu- 
larly; a number of other properties were producing intermittently, and 
a large number of claims wore being developed actively. Descriptions of | 
the Lone Pine and the New York, which were the larsest recent producers 
in the Golden district, follow. 


Lone Pine Mine 


The Lone Pine mine is situated on the north side of the South Fork 
of the Clearwater River at Golden. When visited, the mine was owned and 
operated by F. 0. Muller of Clacicston, Wash., and his son S. 0. Muller, 
who was in active charge of operntions. Latcr in 1937, apy eine rights 
were sald to heave been ecquired by new interosts. - 


Tne historical data, and many of the apeeatine date. contained in 
this description were first puppies in the Proceedings of the Idaho 
Mining Association.22 


et/ Jellum, S. P., Some Central Idaho Mining Districts: Published by 
Northwest Mining News, Spokane, Wash., 1.909. 

25/ Shenon, P. J., and Reed, J. C., work cited (see footnote-16). 

20/ Muller, S. 0., Development and Operation of the Lone Pine Groups 
1936 Convention of the Idaho Mining Association, Apr. 2426, 1936. 
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I. Ge (049 
History 


The mine was discovered by Jack Harmon in 1909; for several years 
it was known as the Harmon=-Morrow property. In 1915, F. O. Muller pure 
chased the Harmon interest and installed a two-stamp mill, which was 
operated for a few weeks only. A small amount of development work was 
done intermittently until 1923, when Muller purchased the other half- 
interest. Further exploratory work done by Muller resulted in developing 
a new system, in which present operations are centered. 


The tvwo-stamp mill was operated by water power from 1928 to 193e, 
during periods of high water, and approximately $50,000 was recovered 
from 2,500 tons of ore. The proceeds of the stamp mill made possible an 
extensive development program and the installation of modern equipment, 
including a 40-ton mill and a hydroelectric power plant. 


Since 1932, mining has been virtually continuous, although milling 
operations usually kave been suspended during the winter montis. An 
average crew of about 30 men is employed during the producin. scason. 

Up to the end of 1935, approximately $240,000 is said to have been produced 
from 20,000 tons of ore. 


Geology 


The ore occurs in a series of parallel quartz veins in white, generally 
massive, quartzite. The veins strike about north 60° east and dip about 
80° to the southeast (see fig. 5)$ they are cut by a series of south. 
easterly=-trending foults, which dip steeply to the southwest. Although 
there 1s little or no gouge in the quartz veins, the southeast faults are 
filled with gouge. In addition to the three veins of the "Muller system" 
there is also another vein, known as the "Huston", lying to the north 
of the Muller system: the veins vary in thickness from small stringers 
to widths of 1-1/2 to 4 feet. 


Sulphide mineralization consists chiefly of gnlena, sphalcrite, and 
pyrite. Gold and silver occur in the ratio of 1 :1tol1s: 2. 


Mining 


Development 


The mine has been opened by three adit levels, 80 to 115 feet apart, 
and by a 250-foot inclined shaft from which a lev2l has been driven at 
the 200-foot level. The shaft measures 4 by 8 feet inside the timbers: 
it is divided into a & by foot hoisting compartment and a 3-1/2+ by 
Lfoot manwey-and-pipe compartment. A 16—cubic~foot skip is hoisted by 
a 15-horsepower, single-drum, electrically driven hoist; this skip loads 
from a measuring pocket below two 2Q-ton storage pockets on the 200~foot 
levele 8 
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An average of /5 gallons of water per minute is pumped from the 
shaft by a 2>-horsepower electrically driven centrifugal pump. 


otoping 


The ore is mined in flat-back, cut~and-fill stopes by resuing. 
Cribbed or stulled and legged stone raises are carried up with the 
stopes at 20-foot intervals. On the upper levels, stopes were started 
directly from the back: of drifts: on the 200-foot level, however, a 15>~ 
foot pillar was left over the drift; chutes and manway raises were driven 
through the pillar and connected by a temporary sublevel, which was 
floored with overlapping lagging; mining was then carried upward in the 
usual manner. 


Stope rounds are drilled by hand-rotatad stoners with leinch quarter- 
octagon steels holes 24 to 30 inches deep are spaced 12 inches apart. 


Tromming ° 


On the main, or haulage, level the ore is trammed in trains of ten 
20-cubic-foot cars pulled by a 1-1/2-ton Mancha storage~battery locomotive. 
A motorman and helper can handle about 90 cars a day and transport the 
necessary supplies into the mines the average haul is about 1,200 feet; 
the cost of tramming 4,350 cars was 14 cents a care 


Milling 


In 1932, a 4O-~ton analgemation mill was built with an unusual flow 
sheet; it is reported that up to 97 percent of the total gold was re 
covered when ore from the upper levels was treated. In 193/, with an 
increasing percentage of unoxidized ore from the lowest lovel, it was 
said that recovery by straight amalenmation was falling off and that it 
would be necessary to install flotation equipment. This description, 
however, necessarily will be confined to straight amalgamation as vracticed 
in 1936. The flow sheet is shown in figure 6. 


Ore from the mine is received in a 150—-ton coarse-ore bin, from 
which it passes over a srizzly to a ~~ by 10-inch jaw crusher, thence 
through a 4 by 5—foot trommel punched with 3/4+inch holese fTrommel over- 
size is further crushed in an & by 10-inch crusher and stored, together 
with trommel undersize, in a 100-ton fine-ore bin. 


A plunger~tyne feeder delivers ore from the fine-ore bin to a 1/2. 
foot by 32-inch conical ball mill. Mercury and coustic soda are fed by 
hand directly to the ball mill at 15-minute intervals; the amount of 
mercury to be fed is determined by penning. A 2Q-mesh trommel on the 
discharge trunion of the ball mill delivers an oversize product direct to 
an elevator boot for return to the grinding circuit, and an undersize 
product goes to a le-spigot hydraulic classifier used as a gold amalgam 


trape 
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150-ton coarse-ore bin 
Grizzly 
7- by W-inch Blake-type jaw crusher 
Y= by 5-foot trommel, 3/#-inch holes 


Oversize 


8- by 82-inch Dodge- 
type jaw crusher 


Under size 


100-ton fine-ore bin 


Plunger feeder, Reeves control 
Caustic soda 


Mercury 
Y 1/2-foot by 32-inch Union tron 
Works conical] ball mill 


 20-mesh tromme! integral with ball mill 
Oversize 


Under size 
{2-pipe hydraulic classifier 
as amalgam trap 
Overflow <__ 4 __pAmalgan and 
¥ concentrates 
t t/2- by § t/2-foot dewatering cone 
Under f low Over f low 


Water to, tables 
Bucket elevator —————> Amalgam 


i 
| 
Dorr simplex classifier y 
Rake product Over f 1 ow 7 \ 
Two 25-ton Gibson amalgamator s ~f)\—> Amalgam 
Two No. 6 wiltiey ¢ tables ———————> Amalgam 
Concentrates Tailings 
4 Amalgam barrel 
Waste 
Retort 
Mint 


Figure 6.- Flow sheet, Lone Pine mill. 
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Tailings from the gold trap are thickened slightly in a small de- 
watering cone and elevated to a Dorr simplex classifier in closed circuit 
with the ball mill. Dorr classifier overflow, at about 100 percent 
through 40 mesh, passes directly to two Wilfley tables, on each of which 
a 2>-ton Gibson amelgamator is mounted. 


Wilfley tailings go to waste: concentrates go to the elevator for 
return to the grinding circuit. 


The greater part of the amalgam is recovered from the gold trap; 
additional amalgam is recovered from the ball mill and elevator boot at 
Clean-up time, and from the Gibson amalgamator and table decks. The 
Gibson amalgamators are cleaned up at about ceweek intervals; amalgan, 
which has built up on the table decks, is scraped off about once a season} 
and the ball mill, elevator, and auxiliary traps are [se up when the 
ball mill is relined. 


All clean-up material is ground with caustic soda end mercury in an 
amalgam barrels the amalgam is retorted and the bullion is melted and 
shipped to the mint. 


The following metallurgical data were obtained during one clean-up 
periods that is during the period between two relinings of the ball mill. 


Number of operating. daysecessrcscccccccvcsccsccesccessescecececs 98 
Total tons of oOFe Zroundsccocevscsecceces Sue GheteN cena ness 4268 
Average tons per ou OUP G66 6s 6 6 ies ws OG8K 54. SONS SR CeO ES we Sew ees U365 
Ball and liner consumptions Pounds 

Cast lron DALE G¢ss soso eee es Li 58] Se we ww ew sew wee Ss5es eee f 

i Fao = ag = ga em ee ae eee ae ef Je cccccacccerccsccccce lee 

| ova vp 3 | RP Pe ag PCR er ee eae OER TS LISP EERE REET EERE 543 

Ounces Ounce per ton of ore 

Mercury fed to ball MIL Sewieeeeasa 5 DD Dew wccvcvcccccrescce 0.834 
Mercury POCOVEl Od 6 ss 6 6.56.hce 56-660 See 5 LOG Oe ccc cccccrecccceses 
Total mercury VO SCs wisccete os Se hose ee ae HO Dew wc ccc enercccseves 2106 


Mercury loss in retortingessscssceeeeeeel0O ounces in ten retorts, or 26 
ounces per retort. 
Mercury loss in mill circuit.......450.5 less 260 equals 190.5 ounces, or 
0.045 ounce per ton of ore. 


Caustic soda fed to ball millec.cccrerceccccsceee eeceeee 500 pounds per month. 
3ullion recovereds3 Ounces Percent 
From hydraulic trap and 
Gibson AMAL ZFaMatoLecceecvcveseel se se caccvesersececscvcccces T4e7 


From ClEvatOLecccvvcccccccverves i hy Pay 00 Perera ee eee ere eee lese 

From ball M1) Vig s-sieee Siw ae we ove oreo e Lee ee cc ccc ccccssecscccrcvece oe 

From table deckSecccccccvccvvcce 65 O00. es rbaees icone tesess ees 05 

Total soccccccccrcerceverecvccsenhy MOCO n4ck 650.6 aan eed a ee ee 100.0 
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The mill operating crew consisted of one operator per shift (three 
operators per 24 hours) and a crusher man on one shift. 


Pover 


The total connected power for operation of both mine and mill is 
as follows: 


Horsepover 
Mines 
Comoressors?: 
One 158-cublo-feet-peraminutes...cececsceesacecees 25 
One 20-cubic~feet—per—minutesecesscecsccceccccsce - 
MING NOL GU wet oa-sieeeSeae sas stew se eOwaseew sere weewewsee 15 
MING PUMPcccessccscrrecenresaceserceercersscesscseseces § OD 


Sivoo weer eee ee ae ee ee ke ee Teer eee ee ee ee 5 

Chen Zr. 4c0 eee cow osedeae oben sans easus apramiacedenes cus 

TO Cals Wil 10 ssi rs Were we ewe sie ete wie we Cac eee Since ab eee wal eas ew bees LL 
Mills | 

CYSTS x a8 cease eco ra se woe Ske Wie as a ie Oe ee . 25 

Soll. Mills <6 sess se ewes see sas eecvece er ree er eee 35 

DLOVACOL se cccecnecvsccccees ere err Ce ee ee ee ee ee ee ee 5 

REL UC Go ow ive bi 'ar9a! oreo 0 Or evererS ees. eet ia as wpe a a WS ae 6 6w ee Bie 6 ow eee 6 

MiSCOGl Lan G0 coon ideo 5ouls. 00 Cele ee we eet eeeaiieeate _ 

Total mil Lués os taeeee cee eees ius pin ik cuaneutinemons ee ee eae ee eee: 


Total mine and Millesccocceccccccccrvscerrtseerccwcccenesseceecers e 185 


The peak domand load for both mine and mill at full capacity is 
approximately 190 horsepower} the usuel running load is approximately 135 
horsepower. 


Power is generated by a Indroelectric power plant a short distance 
‘from the mine and by a Diesel-generating plant in the mill building. The 
hydroelectric plant consists of a 250-horsepower Francis-Pelton turbine 
direct—connectod to a 137-1/2-kv-a generatcr; the Licsel plant consists 
of a 110-horsepowor Diescl engine connected by V-belt to a 100-kilowatt 
generator. Each unit of mine and mill is driven by an individual motor. 


a) 


The following direct operating costs were obteined during September 
1936. During this period 962 tons were mined and milled. 
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Mining 


Total cost 
Item Cost per ton | per _ton 
Labor and explosivesec.ccces > 2.85 
TrammMinge cavseccessesssccors 
Timbers cccccasccccscvececess 
POWODL) 6555 Sad ose exes stewart 
$3.196 


GOO To. 656-6 ob see evga. Oa ce ale os. ons 
Bal Ms. oso ew scaewa else ee ese 
TINGS 5.6se wt teeos eek eee es 
Caustic sodadececscvccccccene 
CY CASO seb 60-65 bo OSs eSSeCee 
Power Deeesrererecerecerece 
Welding. eccccccrcccsesccsere 
Miscellanedousecccccrccccvese 


2918 


Total direct eperating2) veseveeeseneesereeieeeetecee, 4114 
| é 

1/ Includes only the cost of an operator (divided between mining 
and milling). No interest or depreciation included. During 
1937 no operator was kept at the power plant; hence, power 
costs were lowere 

2f. Does not include supervision, engineering, bookkeeping, etce, 
taken care of by owner-operator. 


Shamrock (New York) Mine 


The New York, now known as the Shamrock, mine is situated on the 
north side of Fall Creek 4.7 miles by road from Fall Creek settlemente 
The elevation at the mine is approximately 5,000 feet, or 1,200 feet 
higher than the South Clearwater River at Fall Creek settlement. When 
visited in August 19357, the mine was penne operated by the owner, H. We | 
Whitee 


Development 


The mine has been developed by a number of adit crosscuts and drifts 
for about 400 feet on the dip of the vein. Earlier operators had mined 
a considerable amount of ore from the upper workings} according to Shenon 
and Reed,2l/ the mine had produced $40,000 to $45,000 prior to 1933. 
Current ee operations are limited to a stope 50 to 100 feet long which. 
had been mined to a height of about 100 feet above the lowest, or mill, 
adite 


27/ Work cited (see footnote 16). 
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The vein, which, in the face of the stope, averaged about 4 feet 
wide, occurred in massive white quartzite, which frequently was hard to 
distinguish from vein quartz. The strike of the vein was north 30° east; 
the dip about 35° southeasterly: the walls were practically free from 
gouge but showed evidence of slight shearing. At the northeast end of 
the oreshoot woll-developed faulting strikes north. to north. 30° east 
and dips 300 to 60° northeasterly. Metallic. mineralization consists 
chiefly of pyrite, arscnonyritc, galena, and free gold; there is also an 
unidentified mineral that resembles galena in color and luster but has 
a less perfect cleavnge. Oxidation has been stronz, throughout. the 
developed part of tne vein. 


Stoping 


An overhand cut-and-fill method of stoping wes used. Auxiliary 
support was afforded by stulls spaced approximately at 5-foot centers. 
Stope filling consisted of waste or low-grade ore from which a higheregrade 
mill feed had been sorted. It was stated that ore assaying less than $7 
a ton was sobbed. Apparently the sorting operations provided enough low 
grade to fill the stopes without the necessity of breaking additional rock 
for filling. 


- Milling 


Ore was trammed to the mill by hand and dumped onto a l~1/2-inch 
erizzly. Grizzly oversize was crushed in an S by 1lo-inch jaw crusher 
and joined the grizzly undersize in a 50=ton ore bine A Challenge feeder 
regulated the flow of ore from the bin to five 1,200-pound stamms set 
for a 7-inch drop at the rate of 93 drops to the minute. Tnese stamps 
crushed 8 to 10 tons of ore per 24 hours to go through a 3>mesh screen. 


Stamp-mill discharge nassed over two Ye by 5b=.cot amalgam plates 
followed by a 4 by Gfoot corduroy table; plates and table were set on 
a slope of 1-1/2 inches to the foote It was said that recovery by amal- 
gamation was about 85 nercent and that tailings averaged about $0.80. 

The corduroy table was said to »vroduce about 10 pounds of concentrate per 
ton of ore. 


Power 
The mill and a 152-cubic~foot capacity air compressor were driven 
during the spring and early summer by a foot Pelton water wheel, which 
roceived water under a 250-foot head. In 1937, tho water supply lasted 


until about August 5, after which date power was supplied by a six- 
cylinder automobilo ongino. : 
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Figure 7.- Geological sketch, Orogrande district. 
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Mine and mill were operated by two miners on day shift, two miners 
on night shift, three millmen, and two bosses, one of whom was the owner. 


OROGRANDE DISTRICT 
General Discussion 


The Orogrande district (fig. 7), mainly from the low-grade deposit 
of the Orogrande~Frisco mine, has produced the largest tonnage of gold 
ore of any district in Idaho County; the district has been relatively 
unimportant as a producer of placer gold. 


The large deposits of low-grade ore, which occur as stockworks and 
disseminations locally know as "dikes", are found in a number of places 
in Idaho County but ‘apparently are most strongly developed in the Orogrande 
district at intervals along the entire course of Crooked River. ‘A large 
amount of work has been done on these deposits at various places from the 
Mountain Boy group, opposite the mouth of Crooked River, to the Petzite 
group, about 2 miles south of Orogrande Post Office. In.193/ some active 
development work was being done at the Mountain Boy (see fig. 4), the 
Bener group on Deadwood Creek, the Idaho Champion at the mouth of Relief 
Creek, and the 3elvuedore south of Orogrande. The Orogrande—Frisco, at 
Orogrande, was mining and milling about 600 tons of ore por day. 


There are also numerous vein deposits in the district. Of these, 
the most productive has been the Gnomo mince, which was apparently exhausted 
early in 1937. The Diamond Hitch, on Quartz Creek south of Orogrande, 
produced some Ere in 193/, and the Center Star near the mouth of Crooked 
River (see fig. 4), the Una, northwest of Orogrande, and the Grangeville, 
on the ridge north of.Relief Creek, were conducting development worke A 
number of other claims were being developed on a smaller scale. 


Orogrande-Frisco Mine 


The Orogrande-Frisco mine is situated on the west side of Crooked 
River at: Orogrande (fig. 7). This property, known originally as the 
Hogan mine and later as the Butte and Orogrande, has been operated for | 
several years by the Orogrande~Frisco Gold Mines, Ince, of which Je: Re 
Moore is the president and general manager. | 


History 


The mine was first brought into production in 1902, when a 20-stamp 
mill was builte <A few years later a cyanide plant was added and the mine 
was operated nearly every year from 1902 to 1909 and, again, from 1914 to 
1920. During this period (1902 to 1920) 42,491 tens of ore was mined and 
2,927 ounces of gold and 309 ounces of silver recovered. Production was 
resumed in 1934, when 5,600 tons was mined: by 1936 production had increased 
to 90,000 tons for the year, and in 1937 production was further increased 
to 128,671 tons. 
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- The ore occurs as disseninations in the wide zone of shearing and 
fracturing that extends in a northerly-southerly direction along Crooked 
River. The country rock is a highly silicified, dark, grayish-green 
schist that contains much pegmatitic materiale Sulphide mineralization, 
which consists chiefly of pyrite, is more intense in the schist than in 
the pegmatite, although both pegmatite and schist have been mineralized. 
The ore near the surface has been almost completely oxidized except for — 
occasional stringers of sulphides. Up-to the summer of 1937, all produc 
tion had come from the zone of oxidation; at present, however, the 
proportion of unaltered sulphides appoars to be incroasing rapidly as 
depth is being attaincd. 


The approximate oxtent and'gold content of the ore body, so far as 
has been determined by diamond drilling and trenching, is indicated in 
figure 8, which, togother with tho following drill-hole records, accom 
panied a rocently published reportes 


Mining 


The ore is mined by a power shovel from en open-cut into the hillside 
over 400 feet in diameter and 250 feet deep at the deepest point. 


Holes 18 to 20 feet deep are drilled with hand-held 75-pound jack~ 
hammers. The usual round consists of four holes drilled into the face 
of the pit at an angle of about 15° below the horizontals; three of these 
holes are "Lifters" drilled from the pit bottom and one is a "cut" 
drilled from.a small bench on the pit face directly ebove the center 
lifter. The holes are spaced from 15 to 40 fect apart, depending on 
conditions. Each hole is "sprung" with 25 pounds of UO-percent gelatin 
and then loaded for blasting with bag powder: all holes are blasted simul-— 
taneously. An average of 0.125 pounds of Coyote bag powder is used per 
ton of ore mined. 


23/ Northwest Mining: Published by the Northwest Mining Association, 
Spokane, Wash., Fevd. Lie 1938, Pe 9- 
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Figure 8—Plan of main workings and plant, Orogrande-Frisco Gold Mines, Inc., showing drill holes and trenches. 
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Drilling and blasting are performed by a crew of two miners, who 
drill one hole and prepare it for blasting in about le hours working 
time. The broken ore is shoveled by a l-cubic+yard Diesel—powered 
shovel and hauled to the primary crusher in ton trucks; two trucks are 
employed regularly. Overburden comes down with the ore and is removed 
separately by shovel and truck. All mining is completed in one shift 


per daye 
Milling 


The mill building adjoins the open-cut; the receiving hopper for 
coarse ore is excavated into the pit floor. The ore is treated by 
straight cyanidations; the sands are leached and the slimes agitated. 

The fact that the ores are highly oxidized has permitted a fair recovery 
without fine grinding; up to now it has been found that the savings in 

cost by the present methods more than offset the higher recoveries that 
could be obtained with finer grinding. The mill flow sheet is shown in 


figure 9. 


Crushing and classifying _ 


Ore from the pit is received in a hopper of about 10 tons capacity 
and fed, by a plunger-type feeder, to a Q4- by 36-inch Blake—type jaw 
crushers Tne hopper and crushing unit are housed in a small pit excavated 
below the level of the mine pit in such a way that the trucks deliver on 
the level without leaving the main pit. 


From the primary crusher, ore is conveyed to the mill building on a 
e4inch belt conveyor, which discharges into a 42-inch by 12-foot com 
pound trommel drilled with 1~1/4-inch holes in the inner screen and. 3/16 
inch holes in the outer screen. The minus 3/16—inch product from the 
trommel is carried by a lleinch belt conveyor directly to the 300-ton 
fine-ore bin: the plus 1-1/4-inch trommel product is conveyed to.a Noe 5 
Gates gyratory crusher, where it is crushed to minus 1 inch, and then 
passes directly to the 300-ton intermediate ore bin, where it is joined 
by the minus 1+1/4-inch plus 3/16-inch product. from the trommel. 


Ore from the intermediate bin passes to a 3/16-inch vibrating screen; 
the screen oversize is crushed in a set of 16- by 36-inch rolls, and then 
elevated to another 3/16-inch screen operating in closed circuit with a 
set of 1 by 28-inch rollse Undersize from both screens joins the minus 
3/16—inch trommel product in the fine-ore bin. 


Strong cyanide solution and ime are aaaed to the ore as it leaves 
the fineeore bins; it is then screened on a 1/16~inch vibrating screen, 
the oversize sent directly to the Dorr classifier and the undersize to 
two Denver mineral jigs, which take out a rough concentrate; the concentrate 
is cleaned on a Wilfley table, which produces a finished concentrate and 
a tailing. | 
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The jig tailings (with the wet screen oversize) go to three Dorr 
duplex classifiers arranzed in parallels; the classifier rake product 
and the Wilfley tailings go to the cyanide leaching vats, and the 
classifier overflow goes to the slime circuit. 


Cyaniding 


Leaching. -~ The leaching section of the mill contains six 200-ton 
tanks, three 1/75—ton tanks, and two 150-ton tanks. In these tanks the 
sands are subjected to the following cycle of operations? 


Hours 
Strong solution VOSS eo wee. 41a oe Ow ee wae ES CAO Ewe 10 
BOY AGT OV) wo dvace are: wees ke eb ah Wise awake nae ato oe Wah etake Cae Se ae a 5 
Strong solution POSCN 6666644 40 08 S8 @eese90e eoeeeeseve0oen 8 10 


LD p agro by ly g BY ae OR ea ee mR RPP EO Ue ROT Oe eee 6~7. 
Leach with weak solution and alreccececccccccccscves 10 


DEY ors tea 6) oe we owe es ww eercen5e oeoeveeoeeneeeeee089 10 
Water WEG cits ota: oe ilo io a dab wd oo ae es @oaverene eevee eeeevsnees 10 
ROPE seacaacenoeaeiuen esis eoeveeeeee se Saas? ~sOkeoe 


Leaching solutions are of the same strength as solutions in the slime 
circuit; these strengths and other data are given later. 


Slime circuit. — Classifier overflow, which constitutes approximately 
20 percent of the total mill feed, is thickened to 30 percent solids in 
two 10+ by 30-foot Dorr thickeners and then agitated in a series of three 
{= by 2e~foot agitators. The agitators, which were originally thickeners, 
have been converted to their present use by the addition of paddles and 
air lifts. 2: ; 


Pulp from the agitators is washed by counter~current decantation in 
a series of three 10- by 30-foot Dorr thickeners. Weak cyanide solution 
and wash water are added to the last two thickeners, respectively; pregnant - 
solution is taken from thickeners 1 and 2 The pulp from the last 
thickener is discharged to waste at about 50 percent solids. oY 


The total time of contact in the slime circuit is estimated at 40 hours. 


Clarification. ~ Pregnant solution from both the sand and slime cire 
cuits is filtered in two series of clarifying tankss; the first consists 
of a series of two tanks with 34 5-1/2 by &foot leaves and the second 
of two tanks with 16 leaves of the same size. The addition of a second 
tank of 16 leaves to the original tank of 34 leaves was found to result 
in much more efficient precipitation and in a higher-grade precipitate.. 
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Precipitation. —~ A drip of lead acetate is added to the pregnant 
sOlution from the clarifying tanks; the solutions are then precipitated 
by the MerrilleCrowe process and the precipitate is collected in two 
tanks containing, respectively, 42 and 28 bags; each bag has 4 square 
feet of filter surfacee The precipitate is said to assay approximately 
50 percent gold. 


Mel ting 


Precipitates are given a light roast and are then melted in a 
standard tilting furnace by means of Dixon J—50 refractory~lined crucibles; 
the furnace charge has the following composition. 


Percent 
Precipitatecesvcecssscsecvee 50 
SOC Assis eee eo ease ese 10 
CaPdeccevererccccscecevevces ce 
MNO De cececccccceccccrcccccas 2e5 
NT GCP ose are-ace ereceveesn eoecrccece 15 


Metallurgical data 


Between 500 to 600 tons are treated per opernting day. 


screen analysis of feed to cyanide sections 


Percent of 


Mesh 


Plus eee ee eer ree 14.3 
Minus S plus 2Ossisciswcensses !. 2766 11.9 
Minus 20 plus WOc.csoccecvcves | 1806 10.6 
Minus 4O plus GOcceccaccvcvcce | 7 53 303 
Minus 60 plus lOOQscceccccccsee | 6.7 5S 
Minus 100 plus 200ccascescceces | 4.6 9.3 
Minis: COO neingniis ona mevsduniesseiiaie “Tso: | tn. 


Strength of strong cyanide solution.....enounds KON per 

Fon OF SOLUtLON. . cccccccenrccccsenccsscscces Ste eeRS ewww eC 
Cyanide consumption...eeepound KCN per ton of ore.e..cecooese 0/5 
Protective alkalinity....«.pound CaO per ton of solution... 4 
Lime consumptioneesceeepound CaO per ton of O©reeeececccoee 05 
Zinc consumptione....-epound per ton of OTeececssesvvcsecs 02 
Total Gold recoveryeceocscccccccee ePETCeNtbeccesesecccccscee OO to 83 
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Labor 
The entire plant, mine and mill, exclusive of outside labor on repair, 
construction, end prospecting, is operated by 29 men on three shifts, 


distrioputed as follows: 


Mine (day shift only): 


SHOVEL. OPCTatoreisiess st eee Cites ten ewes cesws, L 
WANGI'S 6 o0. e666 Giese woes bere eae ase ee aes jAvaewee: 32 
Truck driversececevcccrccscccsevcssveresveseses 2 
WOPEMANeevecssecveccsscrccces sec ccccceccecccecese L_ 
6 
Mills 
Dey shifts 
PEIMary Crusher swe wesw Cede e beiecd-areseacerewre: - ue 
Secondery crusner and ConvesyOrSesesereseee C2 
Cyanide OLCTAtOPSesssecreccerreceecscesece 2 
POvenonewes i teuens ictus auseses et eee 6 
Afternoon shift: 
Seconaery crusher and Conveyorsecescseseee C2 
Cyanide Oporatorsercescccrccccsccccesccvee 4 p) 
Nignt shirts 
Secondary crushers and conveyorseeercceseee C2 
Cyanide operatorsessercessees ee i ae oe 5 
Pover plants 
CPOLO TOL Seni sy tiie ae ee caw we eta ee ee en ae 
Ditch walker (day shift). ee ee re ae ae 3 
General supervisions 
Superintendenterccs.sssee esas eee jesse uvaeeree:. (1 
Assayermmotallurriste ccscccsccccccececcessereas Lt 
Assayer—helpereresccccsscccesccccces ree ee ee 
BOOkKeeperesessssceceees en ee er ee ao 
| a5 


Power 


All power is genereted at the mine by eithcr wator or Diesel engine, 
according to the season. Full water power is available about 4 montis of 
the year ~ from April to July, inclusive. The wetcr is brought in tro 
ditches from the hendwaters of Crooked Rivers a “high ditch" delivers 
water under a 500-foot: head to a Pelton-type wheel, and a "low ditch! 
delivers water under an 8>-foot head to a turbine: both the Pelton wheel 
and turbine are direct—connected to a 300-kv-a generator. 


During the period of low water, the water pover is supplemented or 
replaced by a 240-horsepower Diesel-generator unit. 
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Air for drilling is supplied by a high-pressure (100 pounds per 
horsepower motor; 
air for the cyanide plant is supplied by a low-pressure (10 pounds per 
square inch) 180-cubic-foot compressor driven by a 2>-horsepower motor. 
Peak power load is about 250 horsepower; full running load (for both 
mine and mill) is slightly under 200 horscpower. 


Operating costs 


The following operating costs wore obtained for the year ended 
December 31, 1937. 


Mining? | = eG | 
Diamond: Gr 12 INE iss086 6 bo eats s ewes wee 
Idaho unemployment takeccercccccscccrivesoce se 
Federal Oldeage taksecccccccccescaccvessccons ° 
TGADOT 6. s04.9:6:6-6 Gi ob were 6S CAO OW eee 6 ew ews 
ULV L 1.6 Sos: ees: 6. 0<05si wee Sree os ore Gs wie Se eee We aL eee 
Industrial insuranc€e..serceseccecces seeaare 4a 
Miscellaneous expenseecsceeeses re eee 
Depreciationescecvcecsccccssrecssecces etewe ete 

TO Gal: @, 6:00:06 Ww 6 ol. boerene ses as a a a eo ee 

Steam shovel and dump truckss 
bop ener rr et ee eee ee ee ee ee ee ieeieace 
EXPENSE es sear cccccsesccceceeesssvecces ianeoe ° 
Gasoline, Oil, Zrease, CtCecseccerceee ae eee 

DOU a Le msece oe ia o.oo 6 Ciao ele hare Sa oem eee ae ~ 


Total mining, shoveling, and ore transportation... 


Milling: 
oer re rere t e ee ee Ce ea a eee re eer coeee 
SUDPLLOSececcnvvevccccvecccesssecs Livininh Gb ate steve 
Industrial Insuranceececercccaes eo eee ee 
Miscellaneous Cxpenseersvecrccesse-ceee nee ere 
Oil, B2r2ase, Wanteecccecsnseccsce Ng as eicavete tase acgiere 
Repairs to Ouildingecce-ceccrees Peet ecac ners ceccee 
DEDYTECLNtlON. co cccccccscverceece ee eee a coe 
TO CAL 64:06 sos. e8ee tao eee eee eoscccscoe 
ASS BYNES si Sekt GOSS AW SWS ORES WS Sw wee eeieete 
Power, light and heatec.cccccccercvcvsccrvees ccncce 
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g 5s 027. by 
’ 0.85 
$43.62 
5,200.77 
3,561. 31 
276.9 
sai 


1,589.12 
L/,205.%9 


4 506.40 
2,179.62 

Olt. 16 
1,930.18 


13,65/5 10 
21,862.34 
341.29 
701.23 
372.54 
115.25 


$07.71 
Wags 2 
2,684.63 


7,433.24 


Per ton 


$0.1340 


-0620 


-1960 


«3181 
0210 
00578 
£5929 


Ie GC. [059 | 


Brought forward 05929 
Transportation: | : 

e067 vile sauce acinen aakeeeaeeeneeeees. (sloee5 

EXC SCs Gace sa ieeiaiec ner scmenis ieee t tae. 9. oF bo by | 

TOCA Css ttikeSetakinatuaseiadeweuneenseew Oe Oegsce 20453 

Total Overatine® COS te.iase denen sees ssuiavenecee Ge.207<75 6382 
Administration: 

Office and miscellaneous expensesercesessere 3,004.88 

Capital stock, tax, and license......cesseee | ee. a4 

Traveling: GXPeNSe Gs.cieccwdaie Wes eduinweeeneees 996.04 


Accounting and auditinge.ccccccccrceccvecvee O5198e91 
le(si-4 heer ee ee ee eee ee ee ee ee ee eee ee 2,115. 15 
Stockhol dérs* meeting. 20scs008ssewweeveweines 36.25 
ENG ANC 6 iia oo sb e SOS Bae e a ae OS OW he eR 67-17 


Interest PAL Ge cacvccarvccerccesccssavescvece: By oo as a8 4.20 
, D9 ty vice 1 RP eee ea a ene ee ee 10,159.0 PLOY 1e) 
TOTAL CRO Ctie b sieinse)s.ci'ers 6.0's1or0s6<a.uy a aoa ern erew wee erecess 92, Serre 7172 
| .. Gnome Wine 


The Gnome mine is situated on the east side of. Crooked River about 
3 miles north of Orogrande Post Office. First brought into production by 
the Gnome Mining Co. in 1932, it operated almost continuously until the 
early summer of 1937, when it was shut down end dismantled. During this 
period, 11,582.12 ounces of. z0ld and 3,165 ounces of silver were produced 
from 21,931 tons of oree When visited late in June 1947. the mill was 
still operating; for a number.of years. this property was.one of the best~ 
known producing lode mines of north central Idaho.. 


Geology 


Tne Gnome ore occurred in a quartz vein in quartzite and gneiss. 
The general strike of the vein was north.75° wect:.the dip varied from 80° 
southwesterly to verticele The oreshoots, .which were.lenticular in shape 
(see fig. 10), averaged 12 to 14 inches wide in the woper workings and 
were sufficiently high-grade to.supply mill feed averaging over an ounce 
of gold to the ton for many months. On the lowest (500—foot) level the 
quartz had widened to 3 or 4 feet and, according.to the superintendent, 
values had dropped to $2.50 to $3.50.to the ton: it was.said, however, 
that one small stringer on the .500-foot level assayed $1,200 a tone 
Metallic mineralization consisted eae of Peas e and enrenes with some 
chalcopyrite and free gold... ... | Ae Rigs RENEE. anes 7 : 


Orcshoots were more or less continuous for a distance of 500 to 7/00 
feet on the strike; the largest single oreshoot or lens kad a strike length 
of 150 to 350 feet. The vein was accompanied throughout by several inches 
to 1 or 2 feet of gouge end the walls were considcradly sheared. This 
condition necessitated close timbering during mining operations. 
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Mine 


50-ton ore bin 


i 
10- by 7einch Blake-type jaw crusher 
(later increased to If- by 18-inch) 


30-ton ore bin 


Belt feeder Solution tank 


Ye by 5-foot overflow-type ball mill 


Dorr simplex classifier 
Rake product “dines y 


Centrifugal sand pump 


17- by 7 t/2-foot Dorr 
thickener 


Gente Over f low 
Dorr diaphragm pump 


Three 9 1/2- by 9-foot Devereaux agitators 
In series (auxiliary, air lifts added later) 


17- by 7 1/2-foot Dorr thickener 
j,i Over f | ow 


Dorr diaphragm pump Fourteen "4- by 20- by 24-inch 
zinc boxes 
6- by 5-foot Oliver filter 


[ Cake ae ittrate 


Waste 


T Precipitate i eactes solution 


Melting furnace 


Mint 


Centrifugal pump 


Figure If.- Flow sheet, Gnome alll. 
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Mining | 


The ore was mined by a modified square-set-—and-fill system adapted 
to the narrow vein; caps or. stylls were spaced as in square sets, but 
posts frequently were omitted. . For a production of 500 tons a month, 6 
miners and about 10 muckers and. trammers were required. 


Milling 


The ore was treated by straignt cyanidation in a mill originally 
‘sdvenca to treat 25 tons a day. This mill did excellent work on the 
oxidized ores of the upper:levels, but as the proportion of unoxidized 
sulphides increased with deeper mining, it was found that grinding and 
classifying capacity was inadequate to liberate gold at the finer mesnes 
required; this introduced other complications, all of which resulted in a 
very material falling off in both capacity and recovery toward the end 
of operations. 


The original flow sheet is shown in figure 1l. As the character of 
the ores changed, numerous changes were made and various expedients were 
resorted to to meet changing conditions. Greater crushing capacity was 
secured by the installation of a larger crushers; air lifts were added to 
the agitators; thickening ahead of agitation was eliminated when grinding 
efficiency became so low that the agitators could not handle thick solu- 
tions of the comparatively coarse sands produced by the grinding circuit, 
and finally it was necessary to repulp the filter cake and take off a 
table concentrate in an attempt to recover unliberated gold. These ex 
pedients, however, failed to recover a high percentage of the gold con- 
tained in the finer sulphide particles. 


Some trouble with precipitation was had from the start; it was be~ 
lieved that the small amount of copper in the ore formed a metallic 
coating on the zinc shavingse Precipitation trouble was also caused by 
poor clarification due to the large amount of gouge sometimes present in 
the ore; the installation of a settling tank ahead of the zinc boxes only 
partly remedied this difficulty. 


Metallurgical data and milling costs 


To illustrate more clearly the effect of changes in the character 
of the ore upon the metallurgy, the results obtained during the winter 
of 1932-343, shortly after operations started, and the results obtained 
just prior to closing dowm can be compared from the following datas 
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1932-33 1937 


Tons milled per 24 hours......ee- 19 to 25 10 to 12 
Sereen rnalysis classifier over- 
5 Roc eee ee ee Gig eculaeuguat Ae teceecae Plus 65 mesh, 0.8 Plus 80 mesh, ap- 


percent; minus 65° proximately 33 
plus 200, 50.06 per- percent: minus 8&0 
cent; minus 200 plus 100, approx 


mesh, 48.5 percent. imately 33 per- 
cent; minus 100 
: me sh, approximately 
33 percent, 


Cyanide strenetn per ton solution, 


ee ee a ari pounds YON 265 25 
Free lime per ton of solution : 

A ee ee ee ener pounds 34 5 
Gyantae: consumption per ton of ore | 

UVCaved,. screas css Goes ake pounds ge 0f5 
Lime consumption per ton of ore 

CrOateC,, <sitears secu Sag DOUNES eC 4.0 
Zime consumption per ton of ore | 

EPOSCEI:. <ssis.soe wee eareece se DOUNES Ieee 26 
Heads assay,...e.ounces gold per ton 1.075 0.3 (Approx.) 
Tailings assay,....ounce gold ver , 

Oe daca os hia ae eos ol da oe arenes 2093 _ 06) ( do.) 
Percent extraction.....cecseccseee 91 to 92 80 (do.) 
Bullion fineness... ...csesesseccoe | 670 gold: 215 silver 


Mill operating cost, 1932-33: 


Wages: Per day Per ton 
1 foreman . be Needs dead Se tee Ge Se Boe $ 650 ; 
2 sparatore. an gretiate cence baw bil 4 9.00 | 
1 diesel engineer... er ere Sigsaci 5.00 
Eb CYUSNE TSN 6 cnayiee ee ae aca wal ae § 00 
° 23250 $1.18 
Metallurgical supplies: 
NaCN, 16 pounds at $0.13...... a 2.08 
Steel balls, 45 pounds at 
$0303 156 tects eee eres 1.68 
Zinc shavings, 25 pounds at 
, POS Hea it asesce eee a aeeoees Bed 
‘Lime, 60 pounds at $0.01...... ‘ 0.50 
10.11 65d 


Power supplies: 
Diesel oil, 80 gallons at $0.13 10 .4O 
Lubricating ahs 5 gallons at 90.55 2.75 


jes 66 
SUPOLTVUSLON! 04 5s 4 ees ore er eee ee Ye 
Insurance, taxX€S,. CUC 06 ace es wee Ce Os 6°69 
{.Q0 55 
Total Mill operating Cosh. 4icseea i lanka we ap eet agiebe ach Octet aie sides ° 
Depreciation on $25,000L aj etrinuted over 21,981 tons.......e. lel 
t/ Rpprox ate i aE = Ree ese EO eer 
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Power 


Power was generated at the plant. In 1937 a 140-horsepower Venn-Severn 
full Diese] drove a generator that supplied power to the mill and the 40- 
horsepower mine hoist, A 12- by 14, 12- by 12-inch compressor was driven 
by a 150-horsepower Fairbanks Morse Diesel. 


Una mine 


The Una mine is situated at the head of Five Mile Creek about 3.5 miles 
by trail from Orogrande; however, it is reached by road from the main forest 
highway at the mouth of Santiam Creek, 6 miles by Forest Service road up 
Santiam Creek, tnence by 3 miles of mine road across Summit Flats. The 
mine is at an altitude of approximately 5,800 feet above sea level, 


The mine is developed by a 1,350-foot adit bearing about north 55° east; 
this tunnel follows, for 300 to 400 feet, a low-grade vein said toassay $3 
to $4 a ton across widths of 4 to 5 feet. At the end of the adit a quartz 
vein 3 to 4 feet wide and about 100 feet long has been developed; this vein 
strikes about north 60° west and dips 60° to 70° northeesterly. Near the 
junction of the two veins is a shattered zone about 40 feet wide said to 
carry commercial quantities of gold. The wall rock of all the veins is 
granodiorite with some quartzite. a 


The mine was equipped with a small sawmill and a 10— by 10— by 12-inch 
straight-line Gardner compressor driven by steam from a 00-horsepower wood- 
burning marine boiler, which was said to consume about helf a cord of wood 
in an 8-hour shift. Firewood was cut for $2 a cord. 


When the mine was visited in July 1937, seven men were employed on de- 
velopment work. 


Bullion Mine 

The Bullion mine, owned vy D. HE. Mulcahy of Orogrande, is situated a | 
few hundred yards south of the Una. The property was in litigation at the 
time of visit but had recently been equipped with a small mill and had pro- 
duced some gold, 


The ore body is a quartz vein, with a- maximum width of about 30 inches, 
lying aloneside an acidic dike about 4 feet wide. The vein, which is nearly 
vertical, had been developed by a 200-foot adit drift bearing approximately 
east and west; ore was nearly continuous throughout the length of the drift. 
A small stope had been started and a raise put through to the surface; it 
was said that 150 tons of mixed dike material and ore had been milled; from 
this ore $236 in bullion and two tons of $160 concentrates had been recovered. 
The tailings were said to have assayed about $0.90 a ton. 


The mill was equipped with a 5— by 7-inch jaw crusher driven by a 
4-horsepower Stover gas engine, a 70-ton ore bin, a plunger-type feeder that 
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delivered ore from the bin to a 4-foot Denver (high-sreed Chilean) quartz 
mill fitted with ZO-nesh sereen end revolving at 34 r. p.m, a 52e- vy 96- 
inch analzem plate, sud a No. 5 Wilfley table. The Denver mill, feeder, 

and tadle were driven by 2 6- to 8-horsenower Stover gas engine. Mill cap-~ 
acity head been 12 tons of ore per 24 hours, with a fuel consumption of about 
2% gallons of gasoline. 


The frame of the mill building was constructed of peeled lodge-—pole 
pine, the roof was corrugated iron, and sides had not yet been put one It 
was said that the timoer was cut, framed, and the building constructed and 
machinery installed by 2 to 4 men in about 50 dayse The cost of machinery 
was approximately as follows: 


Machinery, initial cost .........6.. eee rr a aes 616 
Freight, Denver to Grangeville .....c.cccccsoes 419 
Freizht, Grangeville to mine (at $15 per ton).. 90 
Total machinery anc LTelent eakciiinwe ss ucies P 3,009 


Diaend- Mi tan Wane 


The Diamond Hitch mine, owned and operated by D. E. Mulcahy, is situated 
4 miles by road south of Orogrande, about 3 miles above the mouth of Quartz 
Creek. The mill is at an altitude of approximately 6,000 feet above sea 
level. 


The ore so far exposed occurs in a series of nearly parallel quartz 
veins which strike, in general, about north 70° west and dip 60° to 70° south; 
these veins intersect a dsnd of acid and basic dikes that strike approximately 
north and south. Tne country rock, which consists chiefly of granitic rock 
associated with gneiss, quartzite, and pegmatite, is highly silicified near 
the dikes and along the veins. The veins anpear to be strongest in the 
granite or quartzite und near the dikes: the vein walls are devoid of gouge 
and frequently merge almost imperceptibly into the silicified wall rock. 

At least three well-defined quartz veins are known, out oniy one has been 
developed by underground workings; these veins are mineralized with galena, 
pyrite, free gold, anc probsbly some tetrahedrite end stibnite. An adit 
about 600 feet north of the main workings has been driven along some east- 
vest fracturing in quartzite that has been mineralized with pyrite along the 
fracturing: an assay of $6.30 in fold was obtained from a sample taken 
across the full face of the adit. 


The main workines consist of a lower adit about 100 feet long at an 
elevation approximately 100 feet higher than the mill and an upper adit about 
200 feet long 70 feet vertically above the lower one, An oreshoot 1 to 5 
feet wide and about 60 feet long has been developed by the upper level and 
a 50-foot raise to the surface; the lower adit nad not yet been driven under 
the oreshoot.e 


Ore mined from the adit, raise, end a smell glory hole at the surface 
has been milled in a small emalfsamating-~concentratine mill. The ore was 
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lowered to tne mill on a 200-foot inclined tram and stored in a 25-ton ore 
bin. From the bin the ore passed over a l-inch grizzly to a 4 by 7-inch 
Blake-type jaw Grusher, thence to another 25-ton bin, from which it was fed 
by a home-made rake feeder to a 4 by 4W-foot overflow-type ball mill operat- 
ing in closed circuit with a Dorr simplex classifier. Classifier overflow, 
at ebout minus 60 mesh, passed over a Wilfley table, which produced a con- 
centrate, middling, and tailing. The middline was returned by hand to the 
ball mill; the tailings passed over an 18-inch by 10-foot corduroy table to 
the tailings pond. Quicksilver, for amalgamation, was fed to the ball mill. 
The entire milling unit was driven by 2 48-horsepower automobile engine, 
which consumed 216 gallons of gasoline during a mill run of 57 hours when 

50 tons of ore were milled. 


A run of 105 tons of ore yielded a 63.44-ounce sponge from amalgama- 
tion, with a net smelter return of $1,505.26; and 1,077 pounds of concen- 
trates worth $309. It was estimated that mill recovery was about 75 percent. 


A smelter analysis on a 493-pound concentrate shipment was as follows: 


Ounces per ton 
Gold @ersee@eteoeoeeoeeeroedve eevee e@eeeeeeenve 2519 


Sok ar ee er re ee ee ee ee ee eer 15205 


Ciejsjo- ee rr ee ere ee ee ee ee ee ee ee 1.3 
TIGAO: vgs Gus ereve ie, etw hose Slaueie Bia aeab ewe ere we ee bee 
TPOR\ sbeeweleren.e oes sue ee ee Ou.3 
PVSO1U0 1 6. 15.4560 :a enw eie-eiaie asc wera eee ew wee ek 49 64 

iD ASSUME GO aj-cacuries are. ed oer Scares a cea wee Guana ees es e252 
SUL NUL acd pw apis eeea ee ee etna ae es 18.2 
Zine ences erererererertevnaneceseneseesesee O 

BO GAMIONY. ce ricgssraee.ccerwwie) eee elie a ao are owas e oie el 
ASO WUG: cesar s-6e-08raeiese is wee oo eile. a hea ace ose ae Stace oo 


BUFFALO HUMP DISTRICT 
General Discussion 


The discovery of tne Buffalo Hump cdistrict in 189% was followed by a 
few years of intense activity and overly optimistic excitoment. In spite 
of the isolation of the district and the extremely poor transportation fat 
elities, several medium-size stamp mills were erected ond a large amount of 
development work was done. The mills, however, were equipred for amalzama~ 
tion only and, consequently, made a very poor extraction except on the small 
amount of oxidized ore that was found in a few places, This poor extrac- 
tion, combined with high operating costs, over-capitalization, and, no 
doubt, a general disappointment with tne size and value of the ore bodies, 
resulted in an almost complete cessation of operations after a few years. 
Except for some small leasing operations and one or two short-lived de- 
velopment projects, the camp has been deserted for many years. | 
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The tvo Llersest producers were the Big Buffelo, from which avout 
$250,000 is said to have been recovered, and the Jumbo, which is said to 
have yielded about $225,000. Accorécing to Thomson and Ballard, c/ the Big 
Buffalo ore averaged $14.90 a ton and yielded $8.52 a ton by amelgamation; 
the bullion contained 711 parts of gold anc 285 parts of silver. 


The Buffalo Hunp veins occur in a series of strong parallel shear zones, 
some of which may be traced, with interruptions, for a mile or more (see 
fig. 12). The country rock is chiefly quartz monzonite containing large 
inclusions of schist; veins are found in voth kinds of rock. The veins 
generally strike 10° to 15° cast of north snd dip at varying degrees to 
either east or west. So far as could be learned from surface observations 
and old records, the ore occurs in strong quartz lenses écheloned along the 
shear zones. These lenses appeared to vary from 3 to 15 feet in width and 
were up to 300 feet in length. In places the sheared material along the 
walls of the veins contained valuadle concentrations of gold. For instance, 
at the Big Buffalo shaft, a well-mineralized quartz vein 6 feet wide and 
about 30 feet of sheared well rock are exposed by the caving of the shaft 
and old stopes; the impression is gained that most of the stoping was in 
the sheared wall rock, where oxidation was more complete, and that the com- 
paratively fresh quartz h:d not been touchec, althougn it is said to de 
high-grade. 


Since the collipse of the boom, the prircipal mining activities at 
Buffalo Hump have consisted of small-scale cyaniding of the old tailings. 
The Big Buffalo tailings were worked a number of vears azo; according to 
local reports they assayed about $6 a ton. In 1937, C. H. Whinery and S. A, 
Spengler were completing several seasons! operation of a small cyanide 
leaching plant on the Jumoo tailings. Mr. Whinery statec that adout 15,000 
tons of $3.50 tailings had aaa about $2.50 a ton without regrinding. 


Although the district was accessible only by trail for many years, 
within the last few yeers the Forest Service has ouilt a road that connects 
the district with Orogrande. This road is narrow and very steep in places; 
it rises from an altitude of about 5,000 feet at Orogrande to 7,200 feet 
at Orogrande Summit in 6 miles: it then drops to 6,400 feet and again rises 
to 7,800 feet at the old site of Humptowne The total distance is 12 miles 
from Orogrande and about 80 miles from Grangeville. In 1937 a new road was 
being built from Humptown to Grangeville by way of Adams Ranger Station 
(see fig. 2); this road will be in high country nearly all the way dut will 
shorten the road distance to Grangeville to about 50 miles. 


As a result of improved transnortation conditions, renewed interest is 
being shown in the district and negotiations ere szid to be under way for 
the reopening of seversl properties. 


PLORENCE DISTRICT 


General Discussion 


The Florence district was famous in the early cays for its extra 
ordinarily rich placer deposits; these Sa esa produced many millions of | 
dollars. The town of Florence, however as been almost deserted for many 


see footnote 24, ye 49 
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Figure 12.- Geological sketch, Buffalo Hump district (after Shenon and Reed). 
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Figure 13.- Sketch map of Dixie-Big Creek district (areal geology after Shenon and Reed). 
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The placer deposits unioubdtedly were derived from tne erosion of 
numerous small quartz veins that traverse the area. So far, no large ore 
bodies have been discovered in these veins. The few veins disclosed in ac- 
cessible workings in 1937 occupied small fractures or joint planes in gran- 
itic rocks; none of the veins observed were more than a few inches wide. 
in many cases, however, these narrow veins are exceptionally high-grade, 
and a high percentage of the gold from the oxidized ore near the surface is 
easily recoverable by amalgamation. 


At one property, the ovmer, working alone, was reported to have made 
good wages by hand methods. Selected ore was transported in wheelbarrows 
to a rod mill built from an old air receiver and driven by a small gasoline 
engine. The gold was recovered by inside emalgamation, in traps, and on 
blanket tables. Several other properties were being developed or operated on 
a correspondingly small scale by ovmers or leaserse 


Strong mineralizations appear to be localized in an area about 2 miles 
wide by 4 miles long in the immediate vicinity of the old towvmsite of 
Florence. This area, although 6,000 feet above sea level, is characterized 
by low, rounded hills and broad, swampy bottom lands. Consequently, the 
mantle of soil and vegetation is thick and lode prospecting is correspondingly 
difficult. There is no certainty that all the veins, or even the stronzest 
ones, have been discovered. | | 


DIXIE DISTRICT 
General Discussion 


Some small-scale quartz mining has been in progress in the vicinity of 
Dixie since the early 1890's end a few mines have been vrofitable in a small 
weye The district, however, has been one of the least accessible in central 
Idaho; this has prevented the successful development of lovwegrade deposits 
and has greatly retarded the development of the numerous snall quartz veins. 
In recent years transvortation has improved greatly; in 1937 the road from | 
Grangeville was maintained for winter travel as far as Red River Ranger 
Station (see fig. 2). With the completion of a new road now under construc- 
tion from Red River Ranger Station to Dixie, the town of Dixie will soon be 
open to year-round automobile travel. 


In 1937 lode mining in the Dixie district was more active than at most 
other camps in the county. The Bunker Hill and Sullivan Mining and Concen- 
trating Company brought the Mammoth mine into small-scale production late 
in the season; development work at the Robinson mine was meeting with suc- 
cess; the Surprise mine, on the Salmon River, was producing some gold; and 
development operations were under way at the L and L, Goldmaster, Dixie 
Comstock, North Star, and several others. The War Eagle, south of the 
Buffalo Hump district but reached by way of Dixie, was active early in the 
season but suspended operations about the middle of the summer, 


The veins of the Dixie district (see fig.:13) occur in or near granitic 
rocks of the Idaho batholitn; most of them occur in small tension fractures, 


6896 ~ 51 - 


Google 


I. C. 7039 


in smell lightly sheered fractures, or as snort lenses Ecneloned along wide 
zones of frecturing ead shearing, as at the Bonanza. In several places, 
however, such as at the Robinson "dike", the Swastika, anc the Surnrise, 
there are large disseminated Gevosits, some of which inay prove to de con- 
mercially valuaole. 


Memmoth Mine 


The Mammoth mine, owned by the Mammoth Mine Corporation anc operated 
under lease and bond by the Bunker Hill and Sulliven Mining & Concentrating 
Co., is situated at the heed of Tepee Creek 10 miles by road south of Dixie 
at an altitude of anvrorim:tely 6,400 feet. 


When visited in August 1937, a large amount of surface trenching and 
about 2,500 feet of underzround exploration and cevelopment had been con- 
pleted. A block of ore about 200 feet long wes being prepared for stoping, 
and o, 25—ton flotation mill was uncer construction; a Tiesel power plant 
was being instelled in the mill building where it could de tended by the 
mill operator. | 


Geology 


The vein, where exposed by drifting, was fron 1 to 4 feet wide: the 
strike was south 75° east ond the dip 45° to 60° northerly. The well rocks 
were grenite and gneiss. Sulphide mineralization consisted chiefly of 
sphalerite, galen:, and pyrite. Although oxidation had taken place along 
permeaodle channels to the greatest cepth mined, fresh culrhides occurred 
in the solid guortz to within a short cistence of tho surfiec. 


wining 


In the highly oxidizec vein mattor on the mein crit level, 5-foot drift 
rounds could be brolcen with 12 to 15 holes loaded with avout three sticks 
of 4O percent gelatin dynumite per hole; nearly 2ll drifts required light 
timbering to prevent sloushing. It was planned to stope by overhand cut— 
and-fill method. 


Milling 


The flotation mill was being constructed at the portel of an adit cross- 
cut to the veins the main floor of the mill is at the level of the mine portal. 
Ore is trammed from the mine by hand, dumped into a mine ore bin just outside 
the portal, and hoisted in a smnll skip to the mill ore bin es indicated on 
the flow sheet; the hoist and sipvay ere inclosed in the mill building. 


The mill flow sheet is shown in fizure 14. A convertec Bunker Hill 
type hydraulic classifier was installed originally in the bell-mill circuit 
for the purpose of recovering cosrse free gold; hovever, according to in- 
formation received since operations began, the amount of cosrse free gold 
too heavy to float has been nezligible. The efficiency of the flotation 


circuit in recovering Ssotn free gole and partly oxidized sulvhides has 
rendered the use of the 7old trap sunerfluouse 
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The following information, supplied by the Bunker Hil]. & Sullivan Min- 
ing Co. early in March 1938, indicates the metallurgical results being 
obtained at an early stage of operations: 


The ball mill is grinding about 18 tons per 24 hours: the 
overflow of the classifier is minus 65 mesh in size; tailings 
occasionally get as low as 0.02 ounce of gold per ton. The 
general average is 0.04 ounce of gold per ton of feed running 
from 0.6 to 0.8 ounce of gold, 


The reasents in use are a mixture of 90 percent Barretts 
No. 4 oil and 10 percent pine oil to the ball mill, ethyl xanthate 
in the head of the flotation roughers, and soap reagent ("tin 
reagent") in the head of the third cell of the roughers. The ex- 
act amount of these reagents in vresent use is not available to 
us; the last information indicated 0.2 pound per ton of o11; 0.2 © 
pound per ton of xantnate, and 0.05 pound per ton of soep reagent. 


Robinson Mine (Dixie Dike) 


The property of the Robinson Mining & Milling Co., locally referred 
to as the "Dixie Dike" or "Robinson Dike", is situated near the divide be- 
tween Comstock Creek and Long Tom Creek, 3.4 miles by rosd south of Dixie 
at an altitude of approximately 6,000 feet. 


History 


The first discovery and location on the lode wes made by Louis Larsen in 
1904: later, additional locations were made by W. N. Robinson and BE. A. Cox. 
By early 1935 A. Rodinson and W. N. Robinson had, by purchase and location, 
acouired full ownership of the claims and incorporated the property as the 
Robinson Mining & Milling Co. Later the seme year, a 50-ton test mill was 
built and operated on ore from an open pit; during the seasons of 1935 and 
1936, a total of approximately 2,000 tons of ore was mined and milled. 
Milling operations were suspended in 1947 while a crosscut was driven from 
the open pit diagonally across the ore body. 


Geology 


The "Dixie Dike" is » wice fractured and mineralized zone in silicified 
granite or eranociori 8} it strikes approximately north 35° west and, ac- 
cording to Livingston dips steeply to the northeast. Although the hang- 
ing well was not visible in the vorkings visited by the writer, Livingston 
states that "the hanging will is a dark, fine-grained dike, probably an 
andesite." The mineralized zone as exposed. by the open pit and crosscut had 
a width of about 860 feet, measured horizontally perpendicular to the strike; 
the hanging wall, hovever, had not been reached. Ore in the open pit and 
211 of the older workings was highly oxidized end considerably d ecomposed; 
this material, it was stated, usually assayed from $2 to $5 a ton in gold, 
The lest 4O feet of crosscut had penetrated unoxidized ore; in a hend 
Livingston, D. C., Professional report made for the owners, 193 
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specimen it appesred orisirn:lly to have been ersnite or sranodiorite that 
had been highly shattered, silicified, and minerelized with fine seams and 
disseminated pyrite. This material was said to essay about $7 a ton. 
Whether the marked difference in valve betveen the oxidized cnd tne un- 
oxidized ore was due to primary or secondary agencies had not been definite 
Getermined; however, the fact that the unoxidized ore anneared in the hand 
specimen to have deen much more highly silicified than tne oxidized ore 
indicates that the differerce is probavly primary. 


1- 
aa 


The lengtn of the commercial mineralized zone had not been provec. 
The dumps of old workings 700 feet northwest of the open pit showea ore of 
the same character as that found in the pit. aAccorcing to Livingston, the 
outeron is well miner2lized for a distance along the strike of at least 
4,500 feet and had an average width of 100 feet or more. 


Mining 


The only mining had been for purposes of lrrzo-sccle sampling by a 
mill run in 1935 and 1939. This ore was mined by hand from an open pit near 
the mill. Apvroxinately 4O tons per day of partly decomposed ore was mined, 
trammed, ond crushec. by a crew of 5 men. 


Milling 


Although the nill wes not onerating in 1937, the importance of the 
deposit warrants e descrintion of results obtained from the test run; the 
mill flow sheet is shown in figure 15. 


Run-of-mine ore was crushed to 3/4-inch size in 2 12- ty 15-inch jaw 
crusher, whence it drocped into a 20-ton surge bin. A plunzer-type feeder 
delivered ore from the bin to a short belt conveyor, which delivered to the 
ball-mill scoop. 


A 4 by 5-foot overflow-type ball mill in closed circuit with a small 
blanket table and a Dorr simplex classifier ground tne ore to minus 80 mesh. 
Classifier overflow passed over another small blanket table to a 5-—cell 
Denver Sub-A flotation machine, whicn produced a final tailings and a rough 
concentrate; the flotation reagents used are tadulated under the section on 
metallurgical data. At the start of operation some difficulty was expe- 
rienced in floating this hishly oxidized ore; the addition of reagent 
Dixanthogen-6, however, was said to have eliminated this difficulty od re- 
sulted in an excellent recovery. 


Concentrates fron the vlenket tables and froi call five flotation cells 
were treated by cyrsnidetion. It was soon found tant the oil-coated flota- 
tion concentrates gave considerable trouble in the cysnide circuits; this 
trouble was remedied by a light roast prior to cyanidation. The concen- 
trates in l-ton batches were agitated in cyanide solution for 16 hours and 
then washed three times in an 8 by 10-foot Devereaux-tjpre agitator, The 
pregnant solution wes passed through a sund filter and precipitated in zine 
boxes. 
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wletallurgicel data: 


TonS- m1 ed: per 24 Hours: 444445. chsoee suateanaa sowie bieRerson Gras ee Lo 
Ball ‘COnsiinptl On, ans té-esweesddecnwnecenesee DOUNG Ver tOn-OF “6re Ly 
Reagents, pound per ton of ore treated: 

Dixan CAO sen0" wis Siweeie-as aie ewiew sar eaem are nese bene eowtesu wanes 203 

Ba O RAN GHA GE: 2-5 dorand-sedidigiere eae oe Mee Saas OW Danse aia Owes bawesue ee oc 

LOU" cnstdausiiaiturnr ait Sct aatahe Saas ala GO aioe e a Aiea seme ates arrace neat Aceon 02 

RerGl LOab: Si ima severe sas wh Wein eae aw Oe Ok eG ESOS Ge aGees re 06 

Parrot tN Gtatchdue’scuia eee eats us Gee Sais Se Saas eee eate Suaees 015 
Strength cyanide solution .......... pounds per ton of solution 2-1/4 
Cyanide consumption ........eeeeeee6 pounds per ton of concentrate 3/4 
Lime consumption ...cccccscceeseees. do 20 
Ratio Of COncentravion: 4666s 4.56 6Ge shu ee tease Se ... (approximately) 100.: 1 
Value of concentrate; ounces per ton: 

OL G..  g.isiieiss-ts Sher ein awl whee awed ere se eee wens er do g 

SiLVer eckeiear eee Cee ee ee a diate aracewiele Cee do 2 
Extraction: | . | 

By Plotatlion, percent cecencccccreaveccvscvcererreerteesaseces 92 


Flotation tailings assay, per ton e.ccccccecccccscseccess BOcl7 
By cyanidation (includes blanket concentrate), percent ....... 98 


Power | 


Power was supplied by a le5-horsepower Russell steam engine driven by 
e 75-horsepower wood-burning boiler. This unit burned 3-1/2 to 4 cords of 
wood per day at a cost of $15 to $17 =0F cutting and firing; firevood was 
cut on contract at $2.25 a cord. 


Labor 


Operations were conducted under the supervision of the owners by a crew 
of twelve men, including five miners, five millmen and power-plant operators, 
anc. two woodcutters. 


Surprise’ Mine (Painter Group) 


The Surprise mine (see fig. 23) is situated at Painters Bar on the main 
Salmon River 10 miles by airline south of Dixie, or about 4 miles east of 
the mouth of the South Fork of the Salmon River; the altitude of the mine 
is approximately 2,000 feet above sea levele Operations were being con- 
ducted by the Idaho ilewsome Mining Co., J. S. Devenney, president. 


In 1937 the mine was accessible by airplane to the mouth of the South 
Fork, then 4 miles up-river by trail, or by road 10 miles from Dixie to the 
south rim of the Salmon River Canyon at about 6,500 feet altitude, thence 
about 5 miles by trail down tne side of the canyon. The trail down the 
canyon had been improved to the extent that it coulc be traversed dovmhill 
by a caterpillar tractor dragging a maximum load of 7 or 8 tons on a wooden 
sledge; the usual load was 4 to 5 tons. 
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The ore occurs in an area of 100 acres or more, lying on both sides of 
the river. This erea hes tern extensively fractured, silicified, ond 
mineralized alone tne stronzest fractures with gelena, pyrite, anc free fold, 
The granitic country rock was almost comnletely eilicified in places. 
Current production was being obtained from a number of short quartz veins 
from a few inches to 4 or 5 feet wide, Within: tne same area were some larse 
masses of the more tiznly silicified country rock, which, by reason of their 
greater resistance to erosion, stood up in prominent relief. At least part 
of these quartzitic masses contsined considerable Ccisseminated mineraliza- 
tion, wiicn was claimed to be of commercial fratlee 


Mining was done by hand from short tunnels or in oven cuts in the 
mountain side on the south side of the river.: Ore from several openings on 
different veins was carried to the terminal of a single-cable, asrial, 
gravity tram, on whicn it was carried across the river to the mill. 


The tramway, which was 1,700 feet long, consisted of. a 3/8-inch steel 
cable and eight. buckets each of 200 pounds capacity. Tne ouckets were ree 
moved and reclampead at each terminal to permit passage of the cable around 
the sheave wneel. It was said that the tram had a capacity of 20 tons in 
9 hours. 


The ore was treated in a 25-ton em-elgamating-concentrating mill driven 
by a 50-horsepower ceterpillar Diesel engine. Other equipment on the ground, 
but not installed, consisted of a 100—horsepower Stroud—Johnson Diesel 
engine, an 8 by 10-inch Sullivan compressor, a portable road compressor, 
and Gardner~Denver drifting machines. : 


Ore from the tramway was received in a 125-ton bin, crushed to 1 inch 
by a 10— by le-inch Dodge-type jaw crusher, and carried by belt conveyor 
to a 50—-ton ore bin. The ore was then further reduced in a Gates gyratory 
crusher and a set of Faust l4¥- by 8-inch rolls; all three crushers were 
later replaced by a Patterson gro-—centric crusher, which.reduced the feed 
to 1/2 inch in one operation, The crushers were followed by an 8-1/2-foot 
Lane Chilean mill operated without screense Puly from the Lane mill passed 
over three - by 5-foot omalgam plates arranged in parallel, then over 2 
Wilfley table, followed by a McKeever suction riffle; quicksilver was fed 
to the Lane mill. Tailings were stored for future treatment. 


L «and L Mine 


The L and L mine, owned end operated by E. G. Wogner and associates, 
is situated on the divide bdDetween Boulder Creek and Dixie Gulch, e miles by 
road north of Dixie, at an altitude of about 6,200 feet. 


The mine was loenated in 1856 by Louis Larsen, who worked it clone in 
a small way for many years; the ore was treated in an arrastre and the tail- 
ings were then roasted and cyanided. In 1937 E. G. Wagner and partner 
purchased the property and installed a small mill, hoisting eguipment, and 
savmill. 
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The ore occurs in quartz veins along e line of fracturing and light 
shearing in granitic rocks. The fracturing and some mineralization may be 
observed at intervals for 500 to 1,000 feet in both directions from the 
present workingse So far, however, all work has been concentrated on an 
oreshoot that has been developed by a 120-foot shaft and about 4300 feet of 
drifting on each of three levels. The vein strikes approximately east and 
west; the dip is practically vertical. Where productive, the vein is almost 
devoid of gouge: it varies from a thin seam to widths of about 14 inches. 
Past production records indicate an average of over an ounce of gold to the 
ton; it was stated that ore recently mined had asseyed about $75 a ton in 
gold end $3 in silver. 


The ore is mined by hand and hoisted in a sinking bucket by.a single- 
drum, 18-inch-diameter, gasoline-driven hoist. The bucket dumps directly 
into a car, in which the ore is trammed a short distence to a 50—ton ore 
bin. Ore from the bin is crushed in a } by 6-inch Streub jaw crusher and 
elevated by a small bucket elevator to the feed scoop of a 20— by 30-inch 
ball mill, which operates in closed circuit with a small Esreranza-type 
drag classifier. An. amalgamating cylinder is attached to the discharge 
trunion of the ball mill. Classifier overflow, at minus 60 mesh, passes 
through a launder lined with corduroy, then to a storage pond, where it is 
stored for future cyanidation. 


The mill had a capacity of 6 tons of partly oxidized ore per 24 hours. 
It was said that a 70—percent recovery was made by amelgemation. Power for 
milling was supplied by a gasoline engine, which consumed about 5 gallons 
of gasoline per 10 hours of operation. | 


In addition to the mill and mining equipment, the mine was equipped 
with a sawmill having a capacity of 4,000 board feet of lumber per days it 
vas sald that instnllation of a new carriaze would increase capacity to 
8,000 feet per daye 


Dixie Comstock Mine 


The Dixie Comstock mine is situated on Comstock Creek 3.5 miles by road 
south of Dixie at an altitude of approximately 5,500 feet. In July 1937 
the Dixie Comstock Mining Co. had a small crew of men on exploratory and 
general repair worke 


The ore occurs in quartz veins in gneiss and grenite. The main work- 
ings have opened the vein through several adits; in the upper workings one 
oreshoot about 100 feet long w-s worked out by earlier operators. The 
lowest adit, in which most of the recent work has been done, follows a 
small shear or feult in gneiss; several quartz lenses occur at intervals 
for several hundred feet along this drift. A shaft had been started on the 
largest lens, which was from a few inches to 18 inches in width. The 
general strike of the shear was about north 50° west; the strike of the 
quartz lens at the shaft, however, was north 70° west. Across a small 
gulch from the main workin;s an adit had been driven for several hundred feet 
on a small quartz vein and gouge seam in granite; this adit was approxi- 
mately on the strike of the main workings. 
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The mine was equipped ith a gasoline-driven co:rmressor, blacksmith 
shop, dry room, cook anc bunk house, three family houses, and a 25-ton flo- 
tation mill about half a mile down the creek from the mine. Power for the 
mill was supplied by a 125-kilovatt generator driven by a 150-norscpower 
Diesel engine. 


North Star Mine 


The North Star mine is situated 2 miles by road south of Dixie at an 
altitude of approximately 6,000 feet. When visited in August 1937, prep- 
arations to resume active mining were being made by the Keith Star Mining Co, 


The ore occurs in two quartz veins in eranitic wall rock; one vein 
strikes north 80° west, the other north 60° to 70° west. Both veins were 
from a few inches to 2 feet in width; in the oreshoots the vein walls were 
virtually free from gouge and in places were highly silicified and 
mineralized to such an extent that they were said to constitute low-grade 
ore for several feet beyond the quartz vein filling. The underground work- 
ings were all shallow and the ore highly oxidizede 


A small mill was being remodeled and put into condition for operating. 
The mill equipment consisted of a jaw crusher, a 3- by }-foot ball mill, a 
very small Straub ball mill for regrind purposes, two Fagergren flotation 
cells, and a concentrating table. 


Motive power was supplied by an 18—horsepower steam engine driven from 
a 40-horsepower Erie City Economic fire-tube boiler. When last operated, 
this power plant was said to have consumed half a cord of wood in 8 hours, 


BURGDORF DISTRICT 
General Discussion 


The Burgdorf district is here considered as including all the territory 
now tributary to Buredorf Post Office; there are two active mining areas 
in this district ~ the Marshall Leke or Bear Creek, 17 miles by road north 
of Burgdorf (see fig. 2), and the War Eagle Mountain, 6 miles by airline 
northeast of Burgdorf. Some mineralization occurs between these two areas. 


Because of the absence of rich placer deposits in this vicinity, the 
district was not opened to transportation nor intensively prospected for 
many years after most other mining districts of Idaho County; consequently, 
it has come into production only recently. The successful operation of the 
Golden Anchor mine on Besar Creek has attracted attention to the district, 
and the high gold content of many of the veins has encouraged vigorous 
development. 


Nearly all the veins of both the Bear Cresok (see fig. 16) and War Eagle 


areas are associated with granitic rocks of the Idaho batholith, although 
there is a noticeable tendency for them to be stronger and more productive 
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Figure 16.- Sketch showing approximate location and strike of Bear Creek veins, Burgdorf district. 
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close to the contacts of granitic rocks with one of the numerous bodies of 
gneiss or schist that appear to be remnants of the pre-Cambrian rocks into 
whieh the batholith was intruded. So far, the only ore deposits developed 
in this district have been of the quertzevein type. 


In 1937 the Golden Anchor mine was producing steadily, and development 
operations were in progress at a number of other veins in the Bear Creek 
areas the most aggressive developments are described in this paper. 


So far, no oreshoots comparable to the Golden Anchor have been developed 
in the War Eagle area; consequently, these veins have been worked only on a 
very small scale by leasers or individual operators, Many of the veins, 
however, are high-grade and are similar in character to the veins of the 
Bear Creek areas 


The post office at Burgdorf is about 6,000 feet above sea level; at 
present it is accessible to wheeled transport only from May to November, in- 
elusive. During the winter, mail and supplies are brought from McCall to 
Burgdorf by tractor-—drawn sled, but the mines must depend upon dog teams for 
such supplies as they import during the winter; however, in an emergency the 
Golden Anchor Mining Co. has hauled 4,000 pounds per trip from Burgdorf to 
the mine on a sled pulled by a caterpillar "22" tractor. The roads from the 
Burgdorf highway to the mines are usually closed until late June or early 
July. The completion of the new road up the Salmon River and the building 
of auxiliary roads, however, will greatly shorten the winter haul to the 
Bear Creek mines. 


Golden Anchor Mine 


The Golden Anchor mine, operated by the Golden Anchor Mining Co., 
W. Buford Davis, manager, is situated 17 miles by road north of Burgdorf on 
oS south slope of the main Salmon River Canyon. The mine is at an altitude 
f 6,500 feete 


The following description is abstracted from a recent paper by Lorain 
and Davis. 


History 


The vein was discovered in 1914 by a man nemed Fox, who sold it to 
L, T. Holte. Holte drove the adit now known as the 200-foot level, built 
& eamp and mill, and mined the ore above this level; he then sank a shaft 
to the 300-foot level but ran into financial difficulties. The Golden 
Anchor Mining Coe was then organized; a 1,600-foot crosscut adit was driven 
and the vein was cut on the 600-foot level. In 1932 the United Verde 
Extension Mining Co. purchased a controlling interest and developed the 
Mine intermittently until the summer of 1935, when a 50-ton mill was con~ 
structed at the portal of the 600-foot level crosscut, A vroduction of ap- 
proximately 30 tons a day has been maintained since the completion of the 
nill. 
l/ Lorain, &. and e Buford, Mining and Milling Methods and 
Costs of the Golden Tenor “Minin Co., Burgdorf, teenie: Inf. Cire.702H, 
Bureau of Mines, 1938, 15 pp. - 09 - ( 6896) 
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The Golden Anchor ore occurs in a cuartz vein that hes a general strike 
of north 50° east (fig. 17) and a dip of about 50° southwesterly; however, 
there are many local variations in strike and dip. The ore-vearing parts 
of the vein average about 2 feet in width; the width, however, may vary 
from 8 to 36 inches within a very short distance. Both wells of the vein 
may be schist, gneiss, or quartzite; in other plases one well may be quart- 
zite end the other wall schist or gneiss. The planes of foliation of the 
schist snd gneiss strike at right angles to the vein and dip 30° to 60° 
westerly. The vein is alwsys stronger where one wall is schist or gneiss; 
where both walls are quartzite, the vein often becomes a mere slip plane 
carrying very low values. Gouge is almost entirely absent along the rro- 
ductive oreshoots.e 


The vein is cut by a series of faults, most of which strike north 30° 
to 60° east and dip 30° to 70° northwesterly. These faults displace the 
vein from a few irches to 50 feet horizontally; most of them are evidently 
pre-mineral and have haa a strong effect on the localization of oreshoots. 
In many cases the oreshoots hav? apperently been localized by damming of 
the mineralizing solution below the intersection of a northeast fault with 
the vein fracture. It is elso noticeable that the strongest ore bodies are 
formed in those perts of tne vein fracture where the fault movement is 
strongest and nearly at risht angles to the veins on the other hand, there 
is relatively little ore where the feult movement is week or forms an acute 
angle with the vein fracture. Furthermore, the ore usually is cut off 
abruptly against the right-angle faults but pinches out gradually as it 
approaches those faults that intersect the vein at more acute anglese These 
facts sugzest the assumption that the vein fracture wes formed by the 
tensionel stresses set up by movement elong the northeast foults, with the 
result that the stronzest ore bodies are in those parts of the fracture 
subjected to the least shesring and the greatest direct tensional movement. 


Oxidation has been strong near tne surface anc has continued along 
certain channels to the lovest workings; the surface ores and precolation 
channels are often stained with cerargyrite, malacnite, and ferrous sul 
phate. In the lower levels, sulphide mineralization consists of tetrahedrite, 
galena, sphalerite, molybdenite, and pyrite, with free golde There is con- 
siderable scheelite in the upper workings. The ratio of silver to gold in 
the upper workings is about 2 : 1; in the lower levels this ratio rises to 
4s 1 and sometimes becomes as high as 20: 1. It is believed that this 
erratic distribution of silver is due to solution, and subsequent precipita- 
tion, by downward percolatine surface waters. 


Development and Mining 


Development openings 


The mine is developed through a 1,600-foot adit crosscut to the vein on 
the 600-foot level and through several shorter adits on the upper levelse 
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Figure 17-Underground workings, Golden Anchor mine. 
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Figure 18— Drift rounds at Golden Anchor mine. 
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On the main or 600-foot level there are 2,400 feet of drifting on the 
vein in Golden Anchor ground and an additional several hundred feet in ad- 
joining Sherman-Howe ground, Four other levels of varying lengths develop 
the vein between the 600—foot level and the surface. These levels have 
been driven at intervals of 45 to 200 feet; on the basis of past experience, 
it is now planned to drive future levels at 120-foot intervals measured 
along the vein. 


During 1937 a two-compartment vertical shaft was sunk about 200 feet | 
vertically (equivalent to 260 feet on the vein) below the 800~foot level.. 
The shaft cut the vein approximately half-way between the 600- and the 800. 
foot levels. The skip compartment is 1/2 by 5 feet and the manway com- 
partment is 4%1/2 by 3 feet in the clear. 


Drifting methods 


Drifts and crosscuts ere 5 by 7 feet in cross section, Crosscuts are 
nearly always untimbered; drifts must frequently be timbered with full sets. 
when they are in broken ground, but in ordinary ground they may be un- 
timoered or the back may be supported with an occasional stull. Stope fill- 
ing usually is supported entirely on stulls.. 


_ Ingersoll Rand L-74 drifters using 1-1/8-inch round lugged steel are 
used for drifting; bit gauges start at 1-7/8-inch and are recuced by 
1/8-inch for each change. Rounds are drilled by one miner on day shift and 
are mucked out by one mucker on night shift; an everage of 4.25 fect is 
broken per round drilled. The average advance per day is 3.75 feet, in- 
cluding all delays. Neerly all drifting is on company account. 


The number of holes per round varies from le in soft ground to 22 in 
herd ground in drifts and crosscuts. A "toe" cut is used in soft ground; 
in hard ground a pyremid cut or. burned cut is used. The burned cut is found 
particularly advantageous in blasting hard ground near timbers the two 
diagonally opposed holes of a Whole cut drilled at the corner of a 9-inch 
square are each loaded with 8 sticks of 60-percent gelatin and are blasted 
simultaneously; the other two cut holes are not loaded. The two types of 
drift round are illustrated in figure 18. 


In most drift rounds an average of 5 sticks (1-1/8- by 8-inch) of 
gelatin dynamite is used per hole; 40-percent strength is used in soft and 
ordinary ground, 60-percent strength in hard ground. 


Raising methods 


All raises have two compartments — one is used for a nanway and sup- 
plies and the other for an ore chute. A few raises in especially favorable 
ground are stulled and lagged; each compartment is 3 by 4 feet in the clear. 
All other raises are cribbed with 44+1/2-inch half-round timber: each com 
partment is 3 by 3 feet in the clear. Although the stulled ané lagged 


raises require less timber, careful cost studies have shown them to be more 
expensive in over-all costs than the cridbed raises, which require less 
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Store raises are carried up with the stone; development and exploratory 
raises are driven with hand-rotatead Ingersoll-Rand \ 79 stopers using l-—inci 
quarter—octagon steel. Because of the isolation of the mine and the con- 
sequent difficulty of obtaining spare parts in emergency, the comparative 
mechanical sinplicity of the hand-rotated stoper is considered to outweigh 
the advantages of the self-rotated stoper. 


A 5-foot round is pulled with 15 holes, using a V-cut; the usual powder 
charge is 5 sticks of 40-perecent-strength gelatin dynamite to the hole. 
One miner and a helper drill and blast one day and timber the next; this re- 
sults in an averase advance of 2-1/2 feet per day. 


Sinking methods 


Shaft rounds are drilled with Ingersoll-Rand BCRW 430 jackhammers using 
7/S-inch hexagon steel in soft ground; in hard ground an L 74 drifter with 
jackhammer back head is used, Rounds 3-1/2 feet deep are pulled by a round 
of 24 holes, using a V-cut; the holes are arranged in 8 rows of 2 holes each, 
the two center rows constituting the cut. The usual powder cusrge is 90 
sticks of 4O-percent gelatin dynamite per round; all shaft rounds are fired 
electrically. 


Two miners drill and blest a round on day shift end two muckers clean 
out the round on night shift; timber sets on 6-foot centers are placed in 
two shifts. This results in an average advance of approximately 2-1/2 
feet per daye : 


Locally cut Douglas fir is used for shaft timbers; wall plates and posts 
are 8 by 8 inches and dividers § by 6 inches in section. 


Stoping methods 


nal 


Ore is broken by resuing in flat—back cut—and-fill stopes, as illustrate: 
in figure 19. Stopes ere started cirectly from the drifts; the stope fill 
is supported on 8-inch stulls placed 5 feet apart and covered with 3-—inch 
round or sawed legging. Another row of stulls, without lagging, is placed 
5 feet above the first row for the purpose of arching the fill and relieving 
the load on the drift timbers; stulls in the second row are staggered with 
relation to those in the first row. 


Two-compertment cridbed réises spaced about 35 feet center to center, 
or 30 feet from inside to inside of the ore compartment, are carried up with 
the stopee One compartment is used for ore, the other for men and supplies. 
Tugger hoists with 3/8-inch steel cables are used to hoist supplies in small 
steel skips tnat run on wooden slices in the manway compartment. 


Stopes are carried 4 feet vide, measured at right angles to the vein; 
inasmuch as the vein averages about 2 feet wide, the ore and waste usually 
ere broken alternately by resuing. In 65 to 70 percent of the working faces 
the ore is first broken onto overlapping steel mucking plates and shoveled 
into the ore raise; the plates are then taken up and either the hanging or 
footwall broken and allowed to lie for stope fillings; at the other places 
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Figure 19.-Stoping method at Golden Anchor mine. 
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the process is reversed by breaking the waste first: ore is carefully sorted 
in the stopes. Occasionally, where the vein is exceptionally wide, it is 
necessary to place extra shots in the footwall to fill a stone. 


Stope filling is kept within about 6 feet of tne face; an occasional 
styll is required to support weak sections of the hanging wall until a stope 
ls filled. It is seldom, if ever, necessary to draw waste from the stopes,. 
nor is filling brougnt into stopes from other working places. 


Hach miner, assisted by a mucker, does all drilling, timbering, and 
other work required in his working place. Hand-rotated stopers are used, 
as in raising; an averaze of eight foot holes is drilled and blasted per 
machine shift; the usual powder charge is 3 sticks of 40-percent-strength 
gelatin dynamite per hole. In some working places blasting is done twice 
a shift; all drilling ana blasting is done on dey shift. Inasmuch as there 
is insufficient air to operate all drills at the same time, drilling time 
is allotted to each miner by the snift boss. 


On the main level, steel and other sunplies are delivered to the stopes 
and transfer raises by tne motorman. Supplies for tne upmer levels are 
10isted through the transfer raise by the hand trammer snd cre distributed by 
him to the stope raises. The main transfer raise is an old stope raise ex- 
tending to the 400-foot level; this rnisc has been equipped with a smell 
skip running on a 24-inch eauge track and pulled by an air hoist. Stope 
miners or muckers take thelr sunplies from the bottom of the stope raises. 


Tramming 


Ore from the upper levels is trammed to a transfer raise by hand in 
20-cubic-foot-capacity cars. On the mein or 600-foot level a Mancha ‘little 
trammer" pulls a train of 12 cars of 16-cubic-foot caracity each. <A maximum 
of about 50 cars of ore is trammed on day shift and 50 ears of waste on 
nicht shift. One motorman on each shift pulls «ll ore chutes on the main 
level or trams waste from development and handles all supplies. 


Chutes are 3 fcet wide .t the lin :nd flare to e width of 4 feet at the 
back, as illustrated in figure 20; they are built of 3-inch plank throughout. 
A simple and efficient steel chute gate that may be made by any blacksmith 
(fig. 20) is safely and quickly operated by the trammer, who stands at one 
side of the chute and inserts a bar in the handle shorm in the sketch. 


sanpling 


Development faces are sampled at 5-foot intervals by channel samples 
taken by the manager. Stope faces are sanupled only when there is a doubt as 
to their velue. A careful check of thé results of channel sampling against 
actual mill recoveries plus tailings assay indicated a dilution of 7-1 per- 
cent by value. : 
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Milling Methods 


Ore is treated in a 50-ton amalganation-flotation mill operated two 
shifts a day. The flow sheet is shown in figure el. 


Ore from the mine is received in a 50-ton bin covered with an 8-inch 
erizzly, on which oversize is broken by hand. Two hand-operated gates con- 
trol the flow of ore from the coarse-ore bin on to a grizzly with a 3/4-inch 
space between the bars. The oversize is crushed in an 6 by Ol-inch Allis 
Chalmers Blake-type jaw crusher run at 230 r.pem. and set for 1/2-inch dis- 
charge. Crushed ore and grizzly undersize fall into a 50-ton fine-ore bin. 


From the Sine-ore bin the ore is fed by a l5-inch by 6-foot Denver belt 
ore feeder traveling at 13 inches per minute to o 4-1/2- by 5foot onen- 
discharge ball mill loaded with forged-steol balls of 3-inch maximum size. 
The ball mill is lined witn wave-tyne liners end is operated at 32 r.p.m. 
through a Texrope drive. It is operated in closed circuit with a 1e- by 
18-inch Denver mineral jig end an Akins classifier. The jig pulsates at 300 
strokesner minute end the classifier rotates at 5-1/2 r.p.m. A jig bed 2 
inches deep, composed of 3/8-inch ball benrings, has been found much more 
satisfactory than the shot bed originally used. About 15 pounds of jig hutch 
is drawn on each shift, and tne jig concentrate is run over a half-size 
Wilfley table, which produces a tailing, middlins, and concentrate; the mid- 
dling 1s accumulated anc run over tne treble again, and tailings from the 
two runs are returned to tne classifier. Concentrates from both runs ond 
middling from the second run are rmalgamated in the amole wn darrel. 


Classifier overflow prsses over three ll-inch by le-foot tables arranged 
in parallel and covered with rubber matting; tables slope 1-1/4 inches per 
foot. Concentrates are removed from the matting every two days and amal- 
gamated with the jig concentrates in the analeam barrel. 


The amalzam barrel is operated when sufficient concentrates have ac- 
cumulated, usually about twice a month. The concentrates are ground for 6 
hours with mercury, lye, and about a dozen 4Y-inch stecl balls. The amalgam 
is retorted and the rejects, which assay about 14 ounces of gold to the ton, 
are shipped to the smelter. 


Tailings from the blanket tables are fed to the second cell of a 6-cell, 
15-inch Denver Sub-A flotation machine; this cell is used as a conditioner 
only. The pulp then gocs to the last four cells in series; the concentrates 
from these cells are returned to the first cell for cleaning. Reacents are 
alded to the feed to the conditioner cell by a Denver reazent feeder in the 
quantities shown in the tadle under the section on "Metallurgical data." 
Soda ash was used formerly but was found definitely to depress gold values; 
consequently, its use was ciscontinued; the present flotation circuit is 
virtually neutral. 


Flotation concentrates from the first cell are thickened in a 36-inch 
diameter cone, from which the pulp is discharged by a hand-operated diaphragn 
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Mine 
~ 
8-inch grizzly 
50-ton coarse-ore bin 
Two | #/2- by 1t 1/2-foot hand gates 
¥ 
3/4-inch grizzly 
8- by 24-inch jaw crusher (230 r. p. m.) 
50-ton fine-ore bin 


1S-inch by 6-foot belt feeder 


4 1/2- by 5-foot ball mill (32 r. p. m.) 
~ 
12- by 18-inch jig (300 strokes per minute) 


Tailings Concentrate 


Akins classifier 


1/2-size Wilfley table 
($..032 ts. 06 Be. . 


Tailings Middlings Concentrate 


Sands Over f low Vv 


Three It-inch by #2-foot parallel 


tables with rubber matting 2- by 3-foot amalgam 


barrel (42 r.p. m.) 


Tailings Concentrate 
Re ject mas Aer 
Flotation q 
Retort 
Mint 


Tailings ile 
One Hl-inch by 12-foot 36-inch diameter cone thickener~'|“ -—®>—-—- 
table with rubber matting ¥ | 
Hand-operated diaphragm pump y 
Tailings Concentrate to v 1 
7 amalgam barre! Pressure filter --—--—-~|+—->-—- ca 
Waste 


+ 
Orying pans Settling tanks 


Sedi <--> 
Pace roe ment saa 


To waste 


Figure 21.- Flow sheet, Golden Anchor mil}. 
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pump and filtered in a pressure filter of local design and construction. 
The filter consists, essentially, of a round iron box 16 inches in diameter 
and 18 inches high, in the bottom of which is a spirally grooved plate 
covered with filter cloth. The box is nearly filled with concentrate, air 
pressure is applied, and the moisture is forced out through the spiral 
grooves. The filtered concentrate contains 10 percent moisture; it is then 
dried more thoroughly in pans and sacked for shinnent in lined sacks with 
cenented ends ana of 100 pounds capacity. 


The sacked concentrates are trucked 17 miles to Burgdorf in 3-ton loads; 
they are then reloaced in 10-ton trucks and hauled the remaining 550 miles to 
the smelter at Garfield, Utah. The total cost of trucking from the mine to 
the smelter is $26 per ton of concentrates. 


Metallurgical data for 193 [3 


HOAG: SSSOY 4.0 siecs-w bS6 os we Cee eee eee OUNCES per “ton: old, OO. (Li sliver,2.5635 


TANIne ASSAV ins ce csewssied vex suas s 4 do. 0488 do, .670 
Tons crushed per hour of crusher operation......... eee ee ee woee 10908 
Tons milled per hour of mill operation. .cccwccccscocroccses Ler ere eee 2.025 
Reagents per ton of ore milled, pound per ton of ore; 
Aerofloat Noe 25....... seit ceh a ec ual aiietat acai eis a-tahia Sh aL ana kate lal ine Mw ceiaa ecestrec koa © 0298 
Manta te..2a 9 lias citendeawgeneeees es iTAGeeteee ws hates s ee ee ee 
PANS. Onl ois wise td Ge ea a se eee srw lee Sale ess Souter Se eee ee et a ee oe 0 O99 


Porged-steel Calls...c.cccccscesccccccerceeveeeeepounds per. ton of ore 3255 


Sample screen analysis of tailings 


Mesh | | Percent Gold Assay (ounces/ton silver) 


On Odi aeemenaescewnesen 0) @) e) 
Through 60 on lOO.c..cceeeee orb Trace Trace 
Through 100 on 200..ceceese- 34.10 , 0.0% 1.48 
Through 200.....eccccecseess OF046 507 2.92 
Extraction 
Percent 
Golds 
By amalganation: 
From jig concentrate...csesccosece eaGex 1363 
From table concentrate...ccccccsessevcee arn 
MTOtaL DY AM el Om aGl Ole de.6' es Sole cee seca 15. 
BY DLOGSUILON Sica. eas oeow awa w Wee ete Ce Ree eee 17.39 
Total.ccscercsccsreveccssscecs re ee ee eee 93.03 
Total extraction of zold and silver for-.the year 
of 1937s 
CO Mie dated eo atee heer dices Ge Be ee eee eee aca eae ee dieievs 93.03 
"HOA LV CT Yori: ce 1g:toiteis) o.oo eerste a hee ide hare ace wieve ee S0./1 
Ratio of concentration. cccccccecesccecscesec (cot? to l 
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Sarmle concentrate assay 


GOlG sg sein Maat oeiaie sea ee eeeee OUNCES per ton 36.45 
LV OF oro: eid wryerei es aie ore eter arene eid. aca ove do. 537.3 

Lead seid 256 dawe fee Wie tunlusWeaew sees Ueeeoereent W5 
CODDET caieidaeuitasow even e eee eee weewtew ~ 0 1.3 
NOGA SGU T Cia, 5c wrsenioises a lokpuiere Scene bce ee we ee ere oe wee wo clew 5.6 


General Operating Data — 
Lavor 
Average labor distribution for 1937: 


Minings 
Exploration and development: 

Miners on drifting and TALSINg...essy esse yer ee y 

' Muckere or drifting and raising.......cecceeee 4 
Miners, 10 Set ected oben case eawiews out paetis, JC 
muckers Lm Guat Usingtvcesh ces eee eeaeseena: 3 
Hoistmen for shaft. cece en eece ec ececessesees 2 
Outside prospecting peices DINE) ieee tee Oe 
Ne eee ee ee ee ee rr ee 19 


Stoping (including tremming) 3° 
MINGrS Th (SUCPES és tetera kestcceeeeseceugonsee 5 
MUCKeTG AN ClOpeSyasceheesenuwteereewseeween 
Muckers on general mine Laborercesecscccossvee 45 
Hand trammers (on upper levels) ..cciccccoccsee 1 
LOU O PCM ess: eles ee-are Gis foo eileen weave, 9 chee RES Does er CC 
SHILT O0OSSecccncccsccvccescrectsvacsesesseeses b- 


MS Goo Ls eos wd sh ce ole le se ata Ce we aw ee Re a Dae eee 1/ 


Outside labor: 
DIACK GINA Us a4 chs ees eee siowsa wate ebee-emateca. ab 
Compressor and warehouse man (millman takes 
care of compressor on night shift)...cccecesse Ll 
Pam Gr Lr Omer a: ce scavewiw se, ecered bale Suse ew wallnw eae wae. ae 
Pover plant operatorsecscocccsecccccsecseseccee 2 
General surface Labor....cccessccccsecsseresee CO 


TOtalecccccrcccsercrccersccrsrccesseseesseseresseese 8 


Milling: 
GUS MCDM ans ae cea e os Wie eis ore eee ae ee as we a ees 1 
Mill POPeManm Opel AUOL ais ccace ead we wrk ewe 0-8 o8 ls 16056) a eave 1 
Mill OPETAtOL se correc seccseccsessessevsresesvecses Pee 


Ure ric 1 Se eee nen aa Nes eS SPD ed 1 SP at OP we EE 3 


General supervision: 


WAN SG OTs ang:guae € wiecaateou won ierene-nce wie wi Jee ee wee ee easel acecboe aus eee 1 
Assayer, encincer,. DOOIMCCIEL . 06sec eehin esta g ae doe eie's 
Obl tcc ue naveeucn eter nate meet cu ue seeaers lees 2 


Total on direct Cera LOM scien tail oi daeund and a Gemeente Lg” 
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Ware scale 
The following wage scale was in effect in Sentember 1937: 


Per snift 


MINCYSs.4.4:aderctaana sae Se ee rr $5.50 
NCIC NS snc.atocie area eae eo UR de oe ee 5.00 
LOG O PMO 6:5c8.Sc he lees tb. 6x6 eco arb eiiore weieie' Se 550 
DID ST) Tame VS o9 pei suavereraae ete-aeng ees oe 500 
OGL UME LS se are6he-erers a ete ae ace tak an ecee ore aD, 
HOt 6 CMe N cs: 44s aw 60.4 eee Oe ererendeense sets 550 
M1) Met sve prectieravece We Sretaneate alers-a-e a ieiseieiare 5 50 
CTUSNGIMNEN 6154s 046bs-4 eee erewee eau ces 600 
BLACK SM IG ig ai6eieihs Se sic earecurene ee ee avereee 550 
COMPYESSOTMEN ss seesoeeeeesssesecveee 5 G0 
Outside lav0r.aswiwiesc eeeae un hasan 4 Lo 
POwer PLOnt: OPCTAatOrs iassucevawatees 5 50 


Pover 


Power requirements: 


Connected power: 
horsepower 
Mine: 
Compressor, single-stage Cnicaro on 
200—cublc-foot capacity cocescsccocsecs ° 50 
Compressor, two-stage, 8- by 10-inch, Le 
oy 10-inch, 460-cubic-foot capacity at 
elevation of mine (6,500 feet)...cccseses 75 


Underground hoist motor, drivine Himco 
noist, 5,000-pound rope pull at 150 feet 


POF MLNU VC 6c se eie Bie6 6 W056 05.6.0: eee a'e'ee eee 0-0 25 
Battery—chargere.ceccsess bd Caetano ene ws 5 

Wedge and cribbing Bawecsse eoccvccsecsens 5 
Centrifugal pumpecccecccecsccrccccceccsoes a. 

TO GAL. TL C6 cess vai ob 0a Wie, ee ark ce a a Se SO SO SG ee LO 


Outside: Saymill, criven by take-off from tractor. 


Mill: 7 
CIUSNer 2.54 ss4 oak wae ose sree eee eee was es ; 25 
HOCG Cl 6-266. 6.6 ee 6 aks ae a an See vag ca veces fe ere ee 1/2 
Ball mill and an er ee a ee ere ee 50 
Classi ier. <sGuscaawe vibe ueaneceas bes 1-1/2 


Lotation (three a ene MOtOYS) eee. 9 
Miscellaneous. és<0e6 6066 ewe ae eeeee eoeteeee 6 


Total Mills sscccvecsacs oeeeeves a a 2 
Total connected POW ee veeeceesceseeecensenseereeneeeseeees 2 { 


E896 | ae 


Google 


I, C. 7039 


Power consumtion - A metered record of power conswiption is not kent. 
The usual load at the power house is 175 horsepower on day shift, 182 horse- 
power on afternoon shift, and 112 horsepower on night shift. This gives 
an approximate daily pover consumption of 2,799 kilowatt hours, or about 
91.66 kilowatt hours per ton mined and milled. These pover requirements 
are calculated on the basis of operation in late 1951 and incluce shaft de- 
velopment. 


Pover supply - Power is obtained from a power plant 4 miles from the 
mine. This plant was ors ctnally built for a neighboring mine but is now 
leased by the Golden Anchor Wining Co.. Power is generated dy a Rathbun- 
Jones Diesel engine direct-connectad to.a 175-icilowatt generator; the 
Diesel has a sea-level rating of 250 horsepover; at ‘the elevation of the 
pover plant (6,000 feet) it develops 212 horsepower.. Power is transmitted 
at 2,200 volts and is reduced to 440 volts at the mine. 


Cost of pnower seneration . - Tho oe consumes an average of 5,500 
gallons of fuel oil yer montn enc. requires: the attendance of three opera- 
tors when opersting three shifts a day. The following table gives the cost 
of generating power, in cents per kilovatt hours 


La DOM 6 és ee sudesnn le mentelamae “Oli 46 
Susp esiaiemsszsunceemastawe «O55 
PMG) O11 Gis aes eeeske ene 00 
ROH tiga saa a bes, eee bees 2 ee 
OG Cale afore iota te ce: os Areere, SSW Bere oe 12579 


Timber and firevood 


Timber and firewood are cut locally and sared at tne mine; native pine 
and fir are used for most purposes,. 


Mine timber is cut in 16-foot lengths with €-inch tore at a contract 
price of $5 a cord; the larger pieces are ‘sarred into lumber and the rest 
cut and framed for various mine PUTDOREE?:, 


Sawing and framing are septornad in a shed at the mine portal by the 
timber-framer assisted, when sawing lumber, by an extra man as off-bearer. 
With the American No. 1 savmill, driven by the caterpillar tractor, two | 
men can saw 8,000 feet of lunber per day with a fuel consumption of about 
10 gallons of gasoline. The direct cost of roush-sawed lumber, therefore, 
is approximately as follows: ear Bae Se | 


Per 1,000 
bonrd. feet 
Cut and tbe 1,000 board feet (2 about yy cords at 


Be Con) a ee es ee ek $ 6.25 
Gasoline, 1.25 gellons at $0. 19; Bes ha eeacente | oh 
Lebor | Cio. Men 1/30. ise susie tice wears eucee sree sues ‘ Aged 
Total direct..... i oe eee eee pra tseee ia tersoes 5 $ 7.79 
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Slabs from sarmill operation are used for lugzing end cribbing; now- 
ever, tney are not incluced in the 1,000 board feet on which the aodove cost 
is based. 


This compares with a eost of $27 2 thous snd for luxber delivered from 
the nearest commercial sawnill. 


In the fall, 400 coi aa of mine timber are laid in for the winter's 
supply. <Avout 50 cords of wood is required to heat the mill curing the 
winter. This wood is cut.and delivered on contract in §-foot lengths at a 
cost of $5.50 a cord. About 35-cords of wood is required for the cook house 
during the year; during the same pertod adout 215 cords is required to heat 
the bunkhouses, 10 family cabins, manager's office, engineering office, and 
assay office. This wood is cut and Gelivered in 18~inch pene Uuey at a con- 
tract price of $6 a cord. 


Cost of freight and general mining supplies 


The cost of the principal mining supplies delivered to the mine in 
193/ was as follows: CD be teed B.S 


Dynamite, per 100 pouncs ee er : 
4O-percent oe a aeres Nvagwu@ceese: Torso 
60-percent SUPERS sevesewsinceweceae. L5eA4 

Muses per 1,000: 1 cets..546.csaus er buee ceva secs 6.19 

Caps, per WOGe edhe ot erates Pent r 1.313 


Fuel oil, per Pa ON se s1e aces @#esve* @ee@eseevesveee¢eekes ell 
Timber........+.(See section on timber and nisin 


Miscellaneous supplies cost the regular city prices plus a freight 
charge of $0.90 a hundred from 3oise (176 miles); or. $0.50 a hundred from 


McCall (47 miles). 
Operating Costs. 


The following costs are averaged for the yesr 193/. During tais period 
9,546.63 tons of ore was mined and milled, 11,245 tons of waste trammed, and 
2,933.11 feet of development crifting and raising completed. A shaft was 
also started and sunk 200 feet; sinicing costs are not included in the per-ton 
costs given below, however. Liability insurance and social security taxes 
are included in the costs given; other taxes, depreciation, Cerietion, etc., 


are not included, 


Mining costs per ton of ore mined oe 
ae ©. 1/ Mine 
Item Stoping=/ Development— Maintenance Total 
TabOPs.G2.scuiedesisieeed. -Sos40 $1.87 $9.05 $4.29 
Explosivese.ssscsecses 220 ook yy 
OE LING © Vi o'e:6-0806: 6 anew ere eee wes Of Ou ell 
Power and a@ir.....-... 031 oof en 
Other supplies....... e ° . . 
re °3¢4 a 


Liability insurance... ° 
Genes esos 31 5 62 
Total. eeeen eee 1/8 ; ek $0 a $6. 
neluoes supervision, assaying, e 
ice, and social eee aries Caee ~ ~ C 
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Millire costs ner ton of ore nilled 


DADO? 66.446 .<'sie-e% eee eae anee oe eoeves eereee $ 0.57 


OWS De on'g an wee yar to -witaee enersenw eatuie wie tavieva be cetece are 
WOOO, TO OSG og wre elacd ever ataeneniieee-astceavene 004 
Other ‘supp lilé6s<i0.0<40c4a44Nakats re 047 
WAINTENSN CO sec ccs ee we wee ee ee a 02 
Express ond mint (bullion) .......0.06. 13 
Freisent and smelter (concentrates) ... el5 
Overncsd ls soc ciinvetiead cueretekeedcn ool | 


TG ie saa seca erentahe. bee ask Gl See Le aceon era eee ee g 2610 


1/ Includes supervision, assaying, engineer- 
ing, office, and social security taxes., 


Sunmnarv of minirs end milline costs 


Per ton 

Mining: 

DOVE LOO MeT Use i eiwites wide a eis were ne Sug: Sere Meare a Soko 

DOM LL gxeiersve-eteee oie bane Obie wore ea eee a eee 30(8 

FUG Ad) VOM OM CO ye oad eee Gre see oe we ere Se we Sie ne 206 

TOU lds ss Siwweeleie Saas eee ie saw ees a a ee 
WD ANS ope Sardase Aus Gea. ererwa wae Da ees re ae eee ee 
Total mining and milling......sssseccere Node te eiese ees 


Cost of sinking per Poet) 
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Labor ocswecnwsecicx be ades Seen eee Fle se 


PI PLOSIVGSiss0666-~ a eres eeeetee e oene eevee 252 
Power and. Fa Vale ogee eeoeeesveenvneeetovosvssee te eese 51 
PS TSP wah at bcos arateizersas a caicoedddiow cadets ate ice ’ 059 


Other supplies..ccwcecccescsece eoseee 1692 
Liesl lity /insuren 6eycecceceucessunens 1.61 
TOU Al ete. <c: seve axe te ececerece 


a ea Se Ree eCueas ; 43.79 | 
1/ Based on cost of sinking approximately 160 


feet. This does not incluce cost of equip- 


ment or preparation, but does include a 
neavy pumping cost. Operations were 


zenerally handicapped by heavy water flowe 
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erating costs in units of labor, 


Mining 


Item 

Labor (man-hours per ton): 
Drilling, blasting, and timbering.... 
MUCK IN sss 0. bwie as ewes 
DESMA LOG 5.5 veces seeie'e. a er e-0e ace Ware ws Bnew ee 
DUDSLV LS 1 ON oie sess See ree we 


@eeeevs48n8nxe5nreee3s#e @ e868 @ 


General 2) ici cceucsuwd oasouke @ee oe@e8te8e 8» 
OW aul. sede ea aleie eee a ee eenveee e oe @eee ee @@ 
Average tons per man shift.......eee. -e 
Power and supplies: 
kxplosives, pounds per ton: 
Ud-percent strength........ceccccvee : 
60—percent strength........ cc cee eee ie 
TOG al ees ye. 5 area aa ewe) oa wae Wess e@eoeeeseveeeee @ e 
TAMU GP oie d.aea eae board feet per ton....e. 


Povwer.e.es 


PLLeS 4nd POV Vi aaiee ss esewidaw ws ee 
Total supplies and power...... percent of 
total COS Uw ois S0556 wie lark aw Si wee e@ee##e 


1/ Exclusive of sinking. 
2/ Includes outside labor directly chargeable +t 


ower, and sunp 


ooeeee Kilowatt hours per ton 
Other supplies...... percent of total sup- 
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Developnent!/ Stoping Total 


0.89 1.52 2H): 
089 Le f2 2.61 
028 020 54 
026 +26 oe 
044 0 Att so7 

se 4.10 6.75 
67 723 #1.19 

1.08 1.49 5.57 
226 226 

1.34 149 2.83 
200 O57 US7 

3) 35.15 25.10 47225 
4O.21 38.90 39.5 
25e1 26.8 


Oo underground operation. 


3/ Power consumption for sinking was 14.18 kilowatt hours per ton mined dur- 


ing the period of sinking. 
Milling 


Labor (manehour per ton milled): 
Crushing....2..e. 
Operating......6 
General Lav0r sists wsewenew ees os 

ENG WEL gees Sseiaiceove eae oie 


Seeetewinuaees, Oud? 

ere Seatae:. wtO 
bese dete ausreat ears 02 
cision eesawena .. 259 


Power ecscacceceecceccscees Kilowatt hours per ton milled 30.23 
REAP en tein sss case da bw sees awsealonese pound. per Ton milled 621 
Steel, vounds per ton milled: | 
BAUS (icche<etw dwlts wists eae ee eees sipicuuceivet ere ere © 355 
Linersesssccvcesscsesens ce ees cece eee creer renee oe 0557 
OG Ol sowie eee Wie-eete ewe ca ae te eas Sileiin eesti te @a-os er 407 
WOOd “for: Neat stw/eaten saa anecawed sacs e ens cords per ton ~0268 
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Hinkson and Bishop Mine 


The Hinson and Bishop mine, ovmed and operated by UH. R. Hinson and 
A. C. Bishop, is situated on the West Fork of Maxwell Creek at an altitude 
of approximately 5,500 feet; it is reached from Bursdorf ty 14 miles of road 
to a ridge bettreen the heaswaters of Carev, Bear, ond Maxwell Creeks, thence 
avout 1 mile by trail downhill to the mine. 


Geology 
Tne ore is in a quartz vein near a contact between granitic rocks and 
a basic intrusive. The oreshoot being worked is in the granite close to or 
actually on the contert: it strikes south €5° west and dips 40° to 60° 


south. Metallic mineralization consists chiofly of galena, sphalerite, py- 
rite, and free zold. 


Development and Mining 


stone avout 50 feet lons; tais stone had been worked from an adit drift at 
the mill level; a few inches to several feet of ore were exposed in the 
stope faces. Tue ore was broken by resuing in overhand cuteand-fill stopes; 
all drilling was by hand. 


“Willing 


The mill, which was housed in a Lh by 25-foot los building, consisted 
of tro &50-pound stamps and a WK by 7-foot smalgan plate. The stamps were 
set for a 5-inecn drop at 90 drops to the minute; they ezusned about 6 tons 
of ore per 24 hours to pass throveh a 30-mesh screen, or avout 4u tons through 
a 4O-mesh sereene Screens were set about 5 inches above the dies. 


Tailings from the eanelzgsam plate were carried by launder to another build- 
ing end passed over a Wilfley tavle, vnich produced a $170 concentrate and 
a final tailing. 


A recovery of about /0 percent was made oy amalgsamation alone; of this, 
50 percent was recovered inside the battery and 20 percent on the plates. 
Tests run by a well-known ore—testing laboratory indicated that the ¢old 
was 80 percent free at 150 mesh. The gold is 570 to 680 fine. 


The Wilfley table recovered 25 to 35 pounds of concentrate per ton of 
ore treated: laboratory tests indicated that by grinding to 150 mesh and 


floating about 75 pounds of concentrate would be recovered per ton of ore 
treated. A smelter assay of current taole concentrate wes as follows: 
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Gold .......... ounces per ton 5.04 


Si Ver sessed ce do. 7.40 
Leas énetiadasencuweseapercent. U9 
InsOlUU LG sian Ge eetes ues (00 40 
DANCre sabe nak aetisoure. 00% 4, 


z 
ULM. Sassi St s0e aoe es COs 23.8 
AY GON LCs.08 Oise ae aes Se CO < 5 
EON yn ths Ca eeeneeee: Oe U.S 
CSO socked ee boaeeeeaeaes “Os 1.8 
RL OT. Y 6. asiana cae veue casa 2o:eesaraige. OL Ore 03 


Pover 


Power for the stanps ves supplied by a 6-horserover steam enzine and a 
7-horsepower pdoiler; tnis unit consumed about two-thirds cord of wood in 24 
hours! operation. 


The table was driven by a j-horsopower gas cnvine, which consumed adout 
4 gallons of gasoline in 24 hours! operution. 


Kimberly Mine 


The Kimberly mine, onerated oy the Gold Run Mining Co., Daniel Flotre, 
manager, is situates on Boar Creek about 1 nile by roac. scuth of the Golden 
Anchor at an altituce of about 7,200 feet. 


When visited in September 1937, this property was just getting into 
production. A new bunkhouse nad been duilt and a small compressor, bdlack- 
smith shop, and otner nining equipment had been installed. Some ore was 
beinz minec in open, overhand stopes and trucked to a neighboring mine for 
a mill test. 


One oreshoot avout 270 feet long over all, with an avernge width of 
about 12 incnes, had been opened throueh a short adit crosscut and a drift 
on the vein. The ore is in a quartz vein in silicified granitic rock; the 
vein strikes south &0° east and dips about 80° south. 


Cld Kentuck Hine 


The Old Yentuck mine, ovmed and onerated dy H. H. Unckett, is situated 
on Bear Creek a short cistsnee north of the Golden Anchor mine, 


A lower adit 300 feet long -nc a shorter uprer adit had been driven 
along a quertz vein, wnich, in its stroneest puts, lay vetween quartzite 
and gneiss. The vein strikes anproxinately west and Gips about 60° south. 


When visited, tne workings were only partly arcessinle but were being 
eleaned out preparntory to the beginning of worl; en ore buricer was deine 


built, and part of the rinchinery for a smell mill vas on the ground ready 
for installation, 
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In September 1947, tne Goodenough and Daisy veins were being actively 
Geveloped by the Two Wargaret Mining Co., FR. C0. Field, surerintendent. 
This mine is situated on the west side of Fear Creek atout 1-1/2 miles by 
read north of the Golden Anchor nine at an altitude of anproximately 5,500 
fect aoove sea level. A switchoeck extension of the Golden Anchor road 
hed recently been completec. to the Two Marrfaret mine, and preparations were 
beins mace to truck ore © uw neizhoorings mill for a mill run. 


A lower adit drift €5 feet long had been driven on the Daisy vein; 
another edit drift 160 feet long had been driven on the same vein at an ele- 
vation 78 feet above the lower drift. soth of tnose drifts followed a 
quertz vein in silicified granite and gneiss. Near the ond of the uprer 
tunnel a stope had been started on an oreshoot that hac. a maximum width of 
about 36 inches. | 


The vein strikes anproximately west and dins 50° to 60° south; the ore 
was hiegnly oxicizede 
Lon= Ton Mine 
The Long Tom mine, ormed ane overated by G. E. Hvatt, is situated on 
the East Fork of Maxwell Creek about 15 miles by road northeast of Purgdorf 
at an altituje of about /,500 fect. 


The ore occurs in a quartz vein in silicificd franite country rock con- 
taining tongues of schist ond eneiss, The vein kas been traced by adits 
and open-cuts from the creek bottom in an easterly circetion for a horizontal 
distance of avout 600 feet to a lone open-eut about '100 feet higher than 
the lowest adit, which is 400 feet long. Tne vein strikes cast to south 80° 
east and dips 40° to 70° south; it pinches nnd srells frequently from a 
mere crack to a width of nbout 12 inches: in gonernl, the ore "makes" close 
to or in the gneiss or schist and "pinenes" in the eranitee Although narrow, 
the voin is high-grade; tne ovmer stated that nine semples from various 
points along the strike averaged $97 per ton in gold. For 2 number of years 
the owner has been malting « srubstake by selcetive hand mining and then 
grinding the sclected high-grade with a hend morter ond vestle. 


Although the ore is strongly oxidized in most places where exposed, un- 
altered grains of galona ani spnrlerite coulc de obsorvec. 
Gold Run Mine 


The Gold Run mine is situated on tne south side of Union Creek, a 
tributary of California Creek, at an altitude of about 7,500 feet above sea 
level; it is connected with the Burgdorf-Bear Creek road by about 2-1/2 
miles of recently constructed switchbdacics. The Gold Run Mining Co., Daniel 
Flotre, manager, had recently mined and sorted arout 50 tons of high-grade 
ore, which it was preparing to ship to a neighvoring mill for treatment. 
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An adit drift hed been driven in a westerly direction along ea fracture 
in granitic rocks and eneiss; the strongest ore occurred in lenses 18 inches 
to 2 feet wide, where tne fracture coincided with the contact. <A 50-foot 
shaft had. been sunk but vas full of water when visited. Metallic minoral- 
izntion consisted chiefly of pyrite, gnlena, and sphalerite, and free gold. 

A bunkhouse, headframe, and several auxiliary duilcings had been com- 
pleted recently. 


Duerdon i:ine 


The John Dueraon mine was inactive when visited but will be described 
briefly because af its minerslogical differences from other mines of the 
Gistrict. This mine is situated on Quartz Creek 6.2 miles by road north of 
Burgdorf at an altitude of about 6,700 feet. 


The ore is in 2 zone of fracturing end light seneerinz in hydrotnermally 
altered granitic rocks; its strongest sxposure is in the face of a 200-foot 
adit and in an open-cut adout 60 feet vertically above the face of the efit. 
The face of the open-cut shows hishly oxidized mineralizetion across a 
width of about 14 feet; the face of the drift shows about 6 feet of banded 
sulphides. Gslena, sphelerite, pyrite, pyrrhotite, covellite, bornite, and 
chalcopyrite have been identified. An assay certificate on one semple showed 
the followings metcl contents 


Silver............ ounces 4.8% 
Lead.....-.--..-6 percent § 
Lo BNC risa sitet vaslah a, ditsae tas doe 31 
DO TG seit ce eacle sess Oe 20 


A sample of well rock examined at the University of Idaho was reported 
to contain actinolite, trcemolite, diopside, snd calcite. 

The sheering, whieh his «a nearly vertical dip, strikes north 10° west; 
it can be traced at intervals across Quartz Crealzs ana up the mountzin side; 
mineralization is evident at several points. 


War Eacle Hine 


The War Eagle mine is situated near the top of War Exgle mountain about 
12 miles by rond northezst of Burzdorf nt an altitude of about 7,800 feet. 
The mine, which is owned by the Wor Eagle Mining & Milline Co., was being 
operated under lease ty hick Gibny. 


The ore is in a nunber of short, but frequently wice, quertz lenses in 
a lerge erea of shattered granitic rocks containing lerge inclusions of 
eneiss and schist; in some plores narrow stringers of high-grade ore are 
found in the schist. The veins generally strike aoout south 7C°® east and 
dip at varying angles to the south. Development work consists of several 


open-cuts, a small shaft, and an wdit some hundreds of feet long. 
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Ore from the open-cuts and shaft had been inilled in a small plent con- 
cisting of a O- by 8-inch jaw crusner driven by a 5-horsenover Fairbanks 
“Morse gas engine; an Amador mill driven by an 8-horsepower Cushman gas en- 
gine: a 22- by 34-inch amslean plate; and a gold trap; the tailings lsunder 
was Lined with corduroy blankets. It was caid that some of the ore, all of 
which wus stronaly oxidized, hai yielded $40 a ton by emalgamation. 


WARKSN DISTRICT 
Generel Discussion 


The high gold content and relative persistence of the quartz veins of 
the Warren district (fig. 22) attracted the attention of quartz miners in 
the early deys of the cump. Several of the veins were worked with profit 
even under the adverse conditions then existing. According to. Lindgren, 2/ 
the quartz veins of the Warren district produced $125,000 prior to 1871. 
Operations on some veins were nearly continuous until about 1900 and heve 
been intermittent up to tne present tine. 


Lincgren states thet the largest producers were the Little Giant, which 
produced $178,000 in gold and $16,000 in silver from 1,655 tons of ore be- 
tween 1883 and 1397; and the Reseus, which produced between $100,000 and 
$150,000 between 1858 and 1897. He also states that the Charity produced 
3,000 tons averaging $15 a ton. Except for recont production from the Unity 
mine end a few of the smaller operations that have become active in the last 
few years, lode production of the district after 1900 vos relatively un- 
important. | 


The veins of the Warren district all occur within granitic rocks of the 
Idsho batholith; the large inclusions or roof pendonts of gneiss and schist 
found in most other Idsho County mining districts cre generally lacking. 

The lines of fracturing on which the veins aro foried, although often no 

more prominent than orcinary joint planes, =~=ppear to be very persistent and 
moy often be traced, at intervals, for thoussnds of feet. For instance, 

the line of fracturing on which the Rescue vein is formed has been productive 
at verious points elone a strike distance of esvout 3/4 mile. The quartz 
veins, although almost never more than 3 feet wide and usually less than 

1 foot or 18 inches wide, ore olso likely to be very persistent for their 
widths some of the largest of the oreshoots appear to have been almost con- 
tinuous in strike and dip for several hundred fect. 


The Unity Gold Production Co. has maintained a comparatively large crew 
of men on exploration work for a number of years: other lode operations in 
the district are in the hands of individuals or small associations of men 
doing their orm work. 


The town of Warren is about 6,000 feet above sea level and, like 
Burgdorf, is accessible in winter only to airplane or tractor-drawn sled. 
The mines, being closer to torm, are more accessiole in winter, however, 
than the mines of the Burgdorf area. 

2/ Lindgren, Waldemar, The Gold and Silver Veins of Silver Vity, De Lamer, 
and Other wining Districts of Idaho: Geol. Survey, 20th Ann. Rept., 

1899, part III, pp. 65-256. 
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Unity Mine 


The portal and mill of the Unity mine are situated on the southern edge 
of the town of Warren. From this point a 5,250-foot crosscut has been 
driven south at right angles to the general strike of the veins of the dis- 
trict. This crosscut intersects the Little Giant vein at a vertical depth 
of about 300 feet and the Rescue vein at a vertical depth of about 600 feet; 
it also cuts several other veins of less importance. 


On the Rescue vein stopes averaging 100 to 200 feet long nave been 
worked to the surface and to a depth of about 20C feet below the crosscut; 
the ore averaged adout & inches in width. The Rescue vein strikes about 
north 80° east and dips 60° to 70° south. Some ore has also been obtained 
from the downward extension of the Little Giant vein, which, aithough weak 
where intersected by the Unity workings, is indicated, in a map reproduced 
by Lindgren, 33/ as having a maximum strike length of over 600 feet in the 


old workings. 


The geology and mine wore of the Unity mine have been described 
and mapped in detail by Reed. 


Ore from the Unity workings is treated in a 25-ton amalgamation-flota- 
tion mill. The ore is crushed to l-inch size in a Blake-tyne jaw crusher 
and ground to minus 65 mesh in a 3- by 4-foot Marcy-type ball mill operating 
in closed circuit with a Richards—type pulsator classifier used as a gold 
trap, and a Dorr simplex classifier. 


About €0 percent of the total gold is recovered in the gold tran and 
amalgamated with mercury and lye in an arrastre-tyne grincing nan of local 
construction. 


Classifier overflow is pumped to a 9-foot K & K flotation machine, 
which produces a final tailing and a rougn concentrate. The rough concen~ 
trate is cleaned in a 6-foot K & K machine, and tailings from the cleaner 
Cell are recirculated to the head of the rougher cell. The total recovery 
by amalgamation and flotation is from 90 to 93 percent. 


Concentrates are settled in a small tank, dried in 300-pound lots on 
an electrically heated drying pan, and sacked for shipment. The following 
Malysis of a concentrate shipment is fairly typical, although some shipments 
are much higher-grade; the gold-silver ratio varies greatly from one shipment 
to another. 
Lindgren, Valdemar, work cited (see footnote 32). 
34/ Reed, J. C., work cited (ses footnote 18). 
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Rescue Mine 


The Rescue mine, situated on the south side of Wuirren Creek a short 
distance southeast of the town of Warren, was the esrliest producing lode 
mine of which there is definite record in the Warren district; according to 
Lindzren, the mine produced $13,000 in 1869. It was worked thereafter for 
a number of years, and several other mines, notadly the Goodenough, West 
Goodenough, and Unity, have produced ore from apparent continuations of the 
same vein system. 


The original Rescue mine is developed by a 500-foot adit crosscut fron 
which the vein has been drifted on 600 feet or more to the west and 300 feet 
or more to the east. Stopes have veen worked more or less continuously 
along these drifts, but the old workings are now inaccessible and it is in- 
possible to determine the true size and shape of the old ore bodies. Con- 
siderable work was also done for a short distance belov the adit level 
through winzes and shafts now in disrepair. Lindgren stated that the ore 
from earlier operations averaged about 18 inches wice and Benay ee $20 to 
$50 a ton in gold and silver. 


In September 1937 W. R. licDovell and Sons were prenaring to drive the 
main-level drift eastward into claims they hac located on the same vein. 
They were also overhauling and preparing to operate a smell mill at the 
portal of the crosscut. - | 


The mill consisted of a 7- by 7-inch Blake-type jaw crusher; a 20-ton 
ore bin; a 3-1/2-foot Huntington mill fitted with 20-mesh screens; amalgam 
plates; and a home-made flotation cell. It was stated that on a previous 
mill run it had been possible to mill 3 tons in § hours and obtain an S0- 
percent extraction on $25 heads; concentrates were said to have assayed $325 
a ton. Most of the recovery, however, was obtained by amalgamation in the 
mill. Power was supplied by a 20-horsepower Fairbanks Morse Diesel engine. 


Pickell Mine 


Near the head of Worren Creek, 5 miles by road south of Warren, C. H. 
Pickell and Sons are developing « group of clains traversed by several 
quartz veins, the most important of which ere known as tne Rainier, Mohark, 
Monitor, and Minnenzha. These veins all strike approximately east and west 
Lindgren, Waldener, work cited 
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ana dip at various angles to the south; all are found in fractures in gran- 
itic rocks; some fractures exnibit light shearing, others virtually none. 
Mineralization is generally similar to other veins of the district, although 
the ratio of silver to gold varies considerably in the different veins. The 
Rainier, for instnace, is considered to be a gold vein, whereas silver pre- 
dominates in the Minnehaha. 


Current work was centered chiefly on the Rainier vein where a narrow 
shoot of high-grade ore about 60 feet long hai been developed by a short 
adit crosscut and drift. A sawmill had been set up, lumber cut, and a new 
mill building erected near the mine portal. Aside from an improvised ball 
mill for temporary use, no mill machinery had yet been installed. 


some ore. had been mined recently from the top of an oreshoot in the 
Minnehaha vein. The quartz vein at this point was 2 to 5 feet wide, but the 
selected high-grade ore, said to have assayed 63 ounces of silver and 1-1/2 
ounces gold per ton, was obtained from the outer few inches of the vein 
only. A shaft had been sunk on this showing many years ago but, when visited, 
was nearly full of water; recent production was from a short drift from the 
shaft just above water level and virtually at grass rootse This vein, ora 
succession of veins on the same strike, may be traced by float and surface 
cuts for several claim lengths. 


Emly ifine 


The Emly mine, owned and operated by Pete Ashton and R. A. Hughes, is 
situated on Arlise Creek, a tributary of Steamboat Creek, 4 miles by road 
southvest of Warren at an altitude of approximately 6,300 fect. 


The ore is in a quartz vein along a fracture in granitic rocks. The 
vein, which is usually a few inches wide in the oreshoots, strikes north 
65° east and dips 75° to 80° south. Metallic mincralization consists 
chiefly of tetrahedrite, gnlena, sphalerite, and free gold; the ratio of 
gold to silver is usually about 1 to 15, although the silver content is 
sometimes proportionately much higher. It was statec that in two years 35 
tons of ore yielding $1,500 had been mined and shipped. 


The mine was developed by a2 7%0-foot adit drift, near the end of which 
a stope 70 feet long had been mined to a height of 30 feet; the stope faces 
were still in ore. Some old workings above the adit portal had been mined 
out in the early days end were said to have been profitable. Ore was ex- 
posed on surface 250 feet vertically above the end of the drift. 


Gold King Mine 


The Gold King mine, ovmed and operated by A. W. Fisk and Robert Newcomb, 
is situated alorigside the Warren-Big Creck road 4 miles south of Warren at 
an altitude of approximately 6,900 feet. 


6896 ~ 79 - 


Google 


I. C. 7039 


The ore occurs in quartz veins in granitic rocks near the intersection 
of a fracture striking south €5° east with a fracture striking south 72° 
west: although both fractures contain quartz veins, the high-grade ore is 
found only on the southwest strike. The high-grade vein averages about 18 
inches wide; it cins 35° to 70° south, anc is stronger and higher-~grade on 
the steeper dips. The ore, where exposed, is highly oxidized. Smelter 
shipments of crude ore have yielded as much as $150 in gold and $3 in silver 
per ton. 


A stope about 60 feet long has boen mined between a shallow adit drift 
and grassroots. <A crosscut at about 120 feet lower elevation had been 
driven 270 feet dut had not reached the point of expected downward continua- 
tion of the oreshoot. 


Wnen the mine was visited in September 1937, some ore from the upper 
workings was being treated in a Gibson "Prospector" mill that had a capacity 
of about 600 pounds of ore in 8 hours; the mill was driven by a 1-1/2-horse- 
power gas engine, which used about 1-1/2 gallons of gasoline in § hours. 

It was said that about 80 percent of the gold was recovered by amalgamation 
in the Gibson mill; the tailings, sald to assey about $20 a ton, were stored 
for further treatment. 


Besr Track Kine 


The Bear Track mine, ovmed and onerated by Geo. H. Hipp, is situated 
on the ridge between Pony Creek and the headwaters of Warren Creek at an 
altitude of approximately 7,300 feet above sea level. From Warren the 
mine is reached by road 5.2 miles up Warren Creek to the mine camp, thence 
about 1 mile by trail. . 


The ore is in quartz lenses in a zone of light shearing that strikes 
south 60° west and oe 75° southeasterly. An oreshoot about 80 feet long 
had been developed by <= tunnel through the top of a small ridge; ore above 
the tunnel had been seabed to surface, a distance of ebout 5 feet; this 
ore was said to have yielded about $5,000 in gold. <A winze HO feet deep had 
been sunk from the tunnel enc drifts had been driven from the bottom to the 
ends of the oreshoot; some stoping by overhand cut—and-fill methods had 
been done above this lower drift. 


The ore, which was highly oxidized, was treated by ere in a 
Straud "Little Giant" ball mill, vhich was said to crush 2 to 4 tons of ore 
to pass through a 30-mesh screen in 10 hours. 


Power for milling was supplied by an old eutomovile engine, which con- 
sumed about 4 gallons of gasoline in 10 hours! operation. 


| Kingfish }.ine 
The Kingfish mine haa been discovered recently «nd was being developed 


by its owmer, R. L. Newcombe; it is situated alongside the Warren-Big Creek 
road, 5 miles southeast of Warren. 
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The ore is in quartz lenses and stringers in a zone of light shearing 
in granitic rocks. The vein strikes anproximately east and dips to the 
south at varying angles. <A short adit drift had bcen driven on the vein, 
and between 10 and 20 tons of highly oxidized ore derived from drifting 
operations had been sorted preparatory to shipment to Warren for milling. 


RAMEY RIDGE DISTRICT 
General Discussion 


The Ramey Ridge district (see fig. 23) is situated near the southern 
boundary of Idaho County. The small settlement at Big Creek in Valley 
County is the natural supply point for this district and the region lying 
between it and the Salmon River to the north. The hizh, precivnitous 
mountains and steep creek gradients of this region have not been favorable 
to the accumulation of placer deposits, and few have been found. Further- 
more, most of the ores of this region contain less free gold and a higher 
percentage of sulphides than the ores of the Elk City-—Warren belt; in this 
respect they more nearly resemble the ores of the Valley County mineral 
belt. Most of the area is accessible only by pack trail. As a large part 
of the region has been designated by the Forest Service as a so-called 
"orimitive area’, it is likely that roads to mines within the oreas thus 
set aside will have to be built by private capital. Until 1933, the only 
road into the district was by way of Warren over 9,000-foot hich Elk Summit: 
this road was closed to travel from sometime in Cctober to about the middle 
of July. In 1933, a road was built across Profile Gap from Yellow Pine, 
thus permitting direct travel to Cascade. Although it crosses several high 
summits, this road is open from dune to. November and wrovides much quicker 
and cheaper communication with outside points tnen did the old road. During 
the winter months, this region is accessible by sirplane or by dog team 
only; the completion of the new road down the Salmon River and the building 
of auxiliary roads will, however, bring it much closer to ycar-round 
transportatione 7 


Although a number of prospects have been located in this area, only a 
few have been developed aggressively. The Werdenhoff mine, 7-1/2 miles by 
road north of Big Creek, was Geveloped by about 3,400 feet of drifting about 
10 years ago but is now idle. Aside from this, the most extensive opera 
tions have been at the Snowshoe, or Jensen, and the Golden Hand mines, 
which are described in the following pages. In 1937 some active explora- 
tion work was in progress on other veins near the Snowshoe mine and on a 
lead—silver—gold vein near Sheepeater Mountain. 


Golcen Hand Mine 


The Golden Hand mine is situated on Cache Creek, a tributary of Beaver 
Creek, 14 miles by road north of Big Creek Post Office. The road from Big 
Creek crosses an 8,000-foot summit; the mine is at an altitude of approx- 
imately 6,800 feet above sea level. In 1937, the Golden Hand, Ine., 

C. W. Mason, president, had a crew of men on exploration and development 


work; near the end of the season they shipped to the Tacoma smelter 9,800 
pounds of ore, from which 15.84 ounces of gold was recovered. 
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The holdings of the Golden Hand, Ine., consist of about 35 claims 
covering a large mineralized area on both sides of Cache Creek; several dlf- 
ferent types of ore deposits are in this mes » Beds of schist, argillite, 
and quartzite, assigned by Shenon ond Rosesol to the Yellowjacket formation 
(Eelt scries), have been intruded by granodiorite of the Idaho batholith; 
the ridges and the north slope of Cache Creek Valley are covered by the 
Yellowjacket formation, but the granodiorite has been exposed by erosion on 
the north and east slopes of the valley. Both formations have been 
fractured, sheared, and mineralized in places with pyrite, galena, sphalerite, 
tetrahedrite, chalcopyrite, and free gold. 


Along the north side of Cache Creek some small quartz veins have been 
formed along bedding planes in the Yellowjacket formation; one or two of 
these veins have been mined in a small way for high-grade gold ore. On the 
south side of the creek a considerable amount of development work was done 
by the Penn-Idaho Coe, shortly after the Thunder Mountain boom (1896), on 
a zone of fracturing and disseminated mineralization in granodiorite. . For 
several years the princinal operations have been concentrated on a com- 
paratively small area at the head of Cache Creek, where a ridgelike exposure 
of granodiorite passes under arched beds of the Yellowjacket formation. 
Here, the granodiorite is highly silicified, is traversed by many small 
veinlets, and contains considerable disseminated metallic minerals. On the 
west side of the granite ridge is a strong mineralized fracture zone, 
locally referred to as tne "zalena vein", on which some drifting has been 
done; when the mine was visited, however, work was confined to an area near 
the top of the granite ridge, where a few years azo about $35,000 was pro- 
duced from high-grade float close to where the granite ridge passes under 
the Yellowjacket formation; many spectacular specimens containing free gold 
were obtained from this ore. A considerable amount of exploratory drifting 
has been done in the granodiorite in this vicinity. In midwinter of 1937-38, 
it was reported by C. W. Mason that a drift to the north under the Yellow 
jacket formation had exposed a strong face of ore in a vein striking north 
and dipping 70° west; some samples of this ore were said to assay over 100 
ounces of gold and 32 ounces of silver to the ton; one 85-pound fragment of 
ore was estimated to contain about $500 in gold. 


The mine 4s fully equipped with cookhouse, men's living quarters, a 
310—cubic-foot-capacity Gardner Demver compressor, steel sharpener and mis- 
cellaneous mining equipment, a power plant, and a small mill. 


The mill is equipped with a jaw crusher, Allis Chalmers ore feeder, 
five stamps, 30-by 30-inch Union bdall mill and simplex classifier, two amal- 
ganating plates, corduroy table, 4cell Ruth flotation machine, barrel 
amalgamator, and two settling cones. 


The power plant, which is housed in the mill building, consists of 
three steam boilers, of 15, 30, and 40 horsepower, respectively, and three 
Snenon, P. J., anc Ross, C. P., Geology and Ore Deposits Near Edwards- 

burg and Thunder Mountain, Idaho: Idaho Bureau of Mines and Geology, 
Pamphlet 44, Univ. of Idaho, Moscow, Idaho. 
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steam engines of 18, 45, and 75 horsepower, respectively. Wood, which is cut 
locally at $4 a cord, is used for fuel. When the mine was visited, only the 
compressor was being operated; this required 1 to 1-1/2 cords of wood in 

& hours. 


Snowshoe Mine (Jensen group) 


The Snowshoe mine, formerly known as the Jensen group, is situated on 
Crooked Creek, a tributary of Big Creek, about 1% miles by road north- 
east of Big Creek Post Office. The mine, at an altitude of 5,200 feet, is 
on the Idaho-Valley County line. In 1937, the mine was reached from Big 
Creek by about 2 miles of road and about 16 miles of water-grade pack trail. 
Shortly before the end of the season, however, the trail had been replaced. 
or paralleled by a roughly constructed road. A 25-ton flotation mill, com- 
pressor, bunkhouses, tramway, and auxiliary equipment hed recently been in- 
stalled by the Pierce Metals Development Co., and a small tonnage of ore 
was mined and milled; it was planned to continue operations steadily through- 
out the winter and to enlarge the milling capacity in 1938. 


Geology - 


The ore is in quartz veins in a formation described by Shenon and Rossal! 
as follows: 


The wall rock of the deposit is a somewhat gneissic biotite 
quartz diorite which, in the general vicinity, contains many 
highly altered inclusions of sedimentary rocks, mainly schist, 
white quartzite, and, near the Jensen cabin, limestone. There 
are also nany Tertiary dikes, mainly franophyre. 


The vein occurs in a fracture that has a general strike of north 45° 
vest and a dip of about 55° northeast. In the stones the vein averages 
avout 3 feet in width ana was said to have an averaze gold content of about 
$20 a tone Some recent drifting, however, had penetrated an ore body con- 
sisting chiefly of what appeared to be highly silicified diorite containing 
disseminated sulphides. The walls of this ore body were somewhat indefinite, 
and its size had not yet been determined; it was said, however, that the 
face of the drift assayed about $7 a ton in gold. Metallic mineralization 
consists chiefly of pyrite and chalcopyrite with some pyrrhotite and free 
gold. 


lining and Development 


The vein had been developed by a number of adit drifts over a maximum 
dip length of about 500 feet. The Jensen brothers had made a living for 
20 years or more by mining and milling ore from the short upper workings; 
- present operations, nowever, are confined chiefly to ore lying immediately 
above the lowest adit. In this adit, 200 to 300 feet of stoping ground had 
been opened and several stopes started; although interrupted by several 


Shenon, P. J., and Ross, ©. P., work cited (sce footnote 3 
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small feults, the oreshoots were closely spaced. The walls are strong and, 
in the oreshoots, generally free from gouge or shecring; therefore, up to 
the time of visit, shrinkage stoping had proved very satisfactory. 


iilling 


Ore from the mine is lowered to the mill in mine cars that operate by 
gravity on an inclined tramvay; there 1s about 200 feet difference in ele- 
vation between the upper and lower terminals. The cars dump automatically 
into a 50-ton coarse-ore bin, from which the ore is fed to a f= by 10-inch 
jaw crusher. The mill flow sheet is shorn in figure 2h. 


Ore from the crusher drops into a 50-ton fine-ore bin, from which it 
is fed to a 3- by 6-foot overflow-type ball mill operating in closed cir- 
cuit with a 2-foot Denver Sub-A unit cell and a Dorr simplex classifier; a 
trommel on the ball-mill discharge trunion screens the unit cell feed to 
ininus 18 mesh. 


Classifier overflow at cpproximately minus 100 mesh goes to a 6-cell 
Union Iron Works flotation machine. Flotation feed enters the first cell, 
end a finished concentrate is taken from the first to cells; concentrates 
from the last four cells return to the first two cells for cleaning; tail- 
ings from the last cell go to waste. Reagents used were Z-5 xanthate, pine 
oil, soda ash, and lime. 


It was said that an extraction of 88 to 90 percent was being obtained 
from $25 to $40 heads; the ratio of concentration varied from 8 : 1 to 
12 : 1. Concentrates from the unit coll anc the 6-ccll machine were dried 
in pans over wood fires, sacked, packed 15 miles on miles, and trucked about 
90 miles to Cascade, then shipped by rail to a smclter at Salt Lake City. 
The completion of the new road will eliminate the neccssity for packing in 
the future. ? 


Concentrates assayed about $200 gold, $18 silver, and 6 to 10 percent 
copper per ton. 


Pover 


Power is supplied by a 50-horsepower hydroelectric generator set sup- 
plemented by a 25—horsepower Diesel engine. 


Water for power purposes wes obtained from Crooked Creek. <A dam about 
16 feet high end 66 fcet long had been constructed. 3,500 feet upstream from 
the mill. Abutments on each side of the dam were a concrete shell filled 
with rock end earth; between the abutments ere a series of bents built on 
u-foot centers with 6- by 6-inch timbers. The sloping, upstream side of 
the bents is faced with two layers of 2-inch plank interlined with tar paper. 
The intake, approximately l2 feet below the surface, connects with a steel 
pipe line, which carries the water to a foot Pelton-type wheel at the mill, 


which is 170 feet lower in elevation than the inteke. It was said that this 
arrangement operates the year round without freezing, although there is a 
very small supply of water during the winter months. 
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SUMMARY AND CONCLUSIONS 
MINING 


Lode mining in Idaho County falls, roughly, into three general clas- 
sifications according to the type of devosit being wined, Although there is 
often no definite dividing line between the various types of deposits, they 
may be discussed most conveniently by considering them as tension or gash 
veins, shear-zone deposits, and disseminated deposits. 


1. The most numerous and widely distributed ore deposits in the region 
are narrow tension veins or veins in lightly sheared fractures; most of the 
oreshoots in these veins are comparatively high-grade but small. In mining 
such veins it is highly important to employ selective stoping methods. 
Inasmuch as the life of individual mining operations on these small veins | 
is usually short and always uncertain, it is necessary to keep capital out- 
lay at a minimum. Although this is important in almost any tyve of mining, 
it is particularly important in these small veins, where capital charges 
often constitute an exceptionally high proportion of the totel cost of gold 
mined. By clean mining anc careful sorting in stopes a minimuna of material 
needs to be trammed, hoisted, and milled, with a consecuent saving in equip- 
ment required. | 


Most of the small veins of the region are narrower then minimum re— 
quirements for stoping but usually lie between fairly strong walls, which 
permit the ore to be broken easily by resuing in cut-and-fill stopes, as 
at the Golden Anchor, Lone Pine, and other successful mines operating on ore 
bodies of this type. In the few places where these veins are 4 feet or 
more in width, shrinkage stoping might be possible; with this method, how- 
ever, dilution is usually higher. Moreover, the veins generally pinch, in 
which case the method would have to be abandoned. Methods and costs of min- 
ing by resuing in cut-and-fill stones are given in some detail under the 
description of the Golden Anchor mine and, in less detail, under the de- 
scription of the Lone Pine mine. The stoping? cost at the Golden Anchor 
was $3.78 per ton and at the Lone Pine $3.19622/ per ton. The methods and 
costs of drifting, raising, and sinking at the Golden Anchor are fairly 
representative of good practice under the conditions existing throughout 
most of Idaho County. 


2. Quertz lenses wre found in strong shear zones at a few places in the 
county, but none were veing actively mined in 194/. The Gnome mine, which 
operated on a small vein of this type, had recently been shut down, but 
details of underground operations were not obtainable. The Madre d'Oro, 
which was mining a deposit of the mineralized shear-zone type, was operating 
on a very small scale only. It is apparent, however, that deposits in these 
veins will require close timbering and filling throughout; probably, they 
will be mined most efficiently by square-setting. Thomson and BallarattO/ 


58) Not tneluding development and exploration. 


Exclusive of supervision, engineering, and office exrense. 
OQ/ Thomson, Francis A.,. and Ballard, Samvel M., work cited (see footnote 24), 
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state thet the cost of mining anc milling at the 3:ister nine (see p. 28) 
was $7.25 ner ton in 1907 to 1909 and that, in 1903, the cost of mining at 
the Rig Buffalo mine (see p. 50) was $3.29 per ton end tne cost of milling 
$1.44 per ton. 


The following teble is bDased on actual consumption of labor and supplies 
at a number of mines using square-set metnods on ae ore bodies in 
various parts of the United States, as compiled by Jacksonth/ or contained 
in Bureau of Mines Information Circulars by other autnors, The costs are 
computed on the basis of the cost of labor and supwlies in Idaho County in 
193/. ‘the unit costs of labor, timber, and explosives are fairly uniform 
at tne various mines using these mining methods. Unit power costs will vary 
widely according to the depth of hoisting, anount of pumping, drilling 
efficiency, and other factors, but are usuelly witnin the limits given. 
Other costs vary considerably according to tne size of the operation, ef- 
ficiency of management, and local conditions. In weighing the costs used, 
some consicerution was given to local conditions in Idaho County, with the 
result that tne total cost is somewhat higher then usual. Nevertheless, 
such a tadle as this must te considered only es a very rough estimate when 
applied to individual cases. 


Item Units per ton Cost per ton 


ADOT 16 wees 6 ort oe etewecae 4.5 msn hours $0.625 hour $2.51 
3 linear feet (round) 02 foot | 
PME Tec sad ba eee eS eee nO board feet (sawed) ‘1/.012 footl al& 


EXPLOSIVES: «hciwindiecs lL pound 

POWS?: ssccee sei ccwawe | CO tO 50) kwe—hours 
Other supplies .....+. | 4O percent total 
power and supplies 


4 18 
1.00 


3/90 


eO2 krv.-hour 


surface and general 
expense directly 
chargeable to under- 


ground @ceeosveavoevnerece 50 


Total direct mining cost Peoeerereereeoeeeeaeeeeeeoestvroevrevenvne nd @ $5e5f 


1/ Locally cut and sawed lumber, Imported lumber would cost about twice 
this amount. 

2/ Includes fuse and detonators. 

3/ Maximum. 


3. The large disseminated deposits of tke Orozrande type have not yet 
been developed sufficiently to permit an accurate forecast of the average 
recoverebdle gold content, the ultimate working methods, or the costs that 
will be obtainable. So far, oniy the Orogrande-Frisco Co. has attempted to 
work these deposits on a large scales; this company has obvtained a mining and 
ore-transportation cost of $0.196 a ton. The portions of these ore deposits 


that lie near the surface can be mined cheanly in open-cuts, and the ore 
41/ Jackson, Chas. F., Swimary of Ore Mininz-Cost D.ta: Inf. Circ. 6785, 
Bureau of Mines, 1934, 47 pp. 
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being highly oxidized, can be treated ot low cost by cyanidation. Deeper 
mining will depend upon the results of the pioneering work now being done. 


The existence of disseminated deposits, some of which are hiaher- 
grade than the Orogrande ore body, is indicated at several places where 
highly silicified granitic rocks or quartzites have been brecciated and 
mineralized; this condition appeared to be most strongly developed in the 
vicinity of Dixie and in the Ramey Ridge district. Although some test work 
has been done on the Robinson dike near Dixie, no ore bodies have been de-. 
veloped to the stage of large-scale procuction. The higher-grade ores of 
this type assayed close to $7 a ton at several mines. Although the higher- 
grade parts of this type of disseminated deposit will probably prove to be 
irregular in outline and to occur in smaller bodies than the lower grade 
ores, it seems probable that some will prove to be of sufficient size to be 
mined economically by some modification of shrinkage or caving methods. 


MILLING 


Idaho County ores respond to the same treatment methods that are ap- 
plicable to semifree-milling gold ores in other Gistricts. The production 
statistics of Idaho County lode mines show that most gold produced in the 
past has been recovered by emelgemation. Most of this gold came from the. 
upper, oxidized perts of the veins and was recovered in mills equipped for 
enalgamation, or for amalgamation and table concentration, only. The old- 
time type of stamp mill with plate amalgamation can often egies 10 percent 
or more of the totel gold content of hignly oxidized ores .te/ As the per- 
centage of unoxidized sulphides increases, recovory by plate amalgamation 
decreases rapidly; this fact was largely responsible for the closing down 
of many mines in the early days. The incomplete liberation of the gold 
from the sulphide particles is largely responsible for poor recovery by 
emelgemation. The operators of the Lone Pine mine (p. 30) partly solved 
this problem by inside bell mill amalgamation and recirculation of teble 
concentrates until the sulphides were ground fine enough to pass off with 
the table tnilings. The same problon i ae met in a somewhat similar way 
at the Gold Hill mine in southern Idaho. The Golden Anchor mill (p. 59) 
and the Unity mill (pe 77) have found it possible to amalgemate as hizh as 
70 to 75 percent of the totel gold content of high-crate unoxidized ores by 
introducing a jig or hydraulic gold trap into the bdsll1 mill-classifier cir- 
cuit and grinding the concentrate thus obtained in an amalgam barrel or 
grinding pan. Judging from the experience at the mills in the county, amal-_ 
gamation must be supplemented by elther flotation or cyenidation to make a 
recovery of 90 percent or more of the total gold in unoxidized ores. 


The unoxidized sulphides of the region float easily with ordinary re- 
agents and usually produce high-frade concentrates; the ratio of concentra- 
tion ranges from about 10 : 1 up to over 250 : 1. The most frequent cause 
of high losses in flotation mills in this rezion is the failure to recover 
old contained in oxidized or partly oxidized minerals that will not float 
See descriptions of the Shamrock mine (p.35 ) and the Hinkson and Bishop 
mine (p. 72). 7 
43/ Skidmore, Joe H., Gold Mining and Milling Methods and Costs at the Gold 


Hill Mine of Talache Hines, Inc., Quartzburg, Idaho: Inf. Cir B85: 
Bureau of Mines, 1938, 15 pp. | (669 
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with ordinary reagents. <Any gold amalranating device preceding flotation 
usually will overeome this difficulty. Amalzamating plates or corduroy 
vlankets in the bell mill-classifier circuit and at the classifier overflow 
are frequently satisfactory. Most operators, hovever, prefer a jig or hy- 
draulie trop in the ball mill-classifier circuit, a: already described. 


At the Mammoth mine (p. 52) a high recovery has been obtained from the 
straight flotation of partly oxidized ores by the use of a specially de- 
veloped soap reagent. The Robinson mine (p. 53) also had good results in 
floating oxidized ores with the aid of dixanthogen. The climination of 
analgemation results in a considerable simplification of the flow sheet; this 
would be particularly advantageous if the concentrates are to be cyanided at 
the mine. However, if concentrates are to be shipped, the savings in freight 
rates, treatment charges, and gold payments will, in most cases, continue to 
make it desirable to recover as much of the gold as possible by amalgamation. 


Except in the comparatively few mines where the ore contains lerge 
emounts of cyanicides (such as copper salts), the Ideho County ores have 
proved to be easily amenavle to cyanidation;: in a vroperly designed and 
operated plant, it is probable that higher recoveries could be made by this 
method than by any other. Cysnidation has the fvrther advantage that the 
gold and silver may be recovered entirely in the form of bullion. Hovever, 
most cyzsnide plants that heve been erected in this revion were originally 
designed to operate on oxidized ores only; consequently, when unoxidized ores 
came to be treeted 1t was found that grinding and classifying capacity were 
inadequate 4/ Inasmuch as cyanide solutions are only effective on eaeee 
gold surfaces, the recovery of any gold not liberated through the 
oxidation of tha original sulphide rartieles requires very fine erinding: 
on unoxidized ores this necessitates larger grindins sind classifying equip- 
ment than would be required for a flotation plant of the same capacity. 
Furthermore, the necessary tanks, filters, and other equipment are larger 
and more expensive, end more technical supervision is reauired for a small 
cyanide plant than for a small flotation mill. Continuous-current cyanide 
plants are not efficient for intermittent oneration, which is often so 
desirable at the sm:ll mines of this region. Therefore, it is apparent that 
the choice between cyanidation and flotation at Idaho County mines should, 
in most cases, be governed by economic rather than metallurgical considera- 
tions. 


In some cases it may be found advantageous to cyanide the flotation con- 
centrates, as was done at the Robinson mine. Although the highly oxidized 
ores at the Robinson mine were cyanided easily witnout regrinding, concen- 
trates produced from less highly oxidized ores probably will require very 
fine grinding before cyanidation. 


At smnll mills, costs of $0. gigtd/ per ton by straight amalgamation, 
of $2.70 a ton by analzemation-flotation, and of $2.70 a ton by straight 


See a of Gnome mine (p. Wy and of the Orogrande-Frisco 
mine (p.3/ 


bl Using ryan elieetrie power ond exclusive of supervision, engineering, 
end Sea ECE expense e 
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cyanidation were obtained at the Lone Pine, Golden Anchor, Gnome mines, 
respectively. At the 600-ton cyanide mill of the Orogrende-Frisco mine, a 
cost of $0.3181 a ton was obtsincd on ores that did not require fine egrind- 
ing. There are no mills of intermediate size in the region at present. 


GENERAL 


Idaho County contains some of the few gold-mininz districts remaining 
ln the United States thet have not been developed intensively. Although 
some lode mining has been carried on in the county for necrly 70 years, poor 
transportation facilities and the failure to discover any large bonanza de-. 
posits has discourazed intensive cxploitation of the numerous ore bodies 
known to exist and has retsarded the search for new ore bodies. It is doubt- 
ful if more then e few mines in the county have been entirely exhausted; 
most known ore bocies have been developed only healfheartedly. The mountainous 
and relatively inaccessible nature of the arez, combined with the thick 
Mantle of topsoil end vegetetion with which most of it is covered, has 
rendered prospecting difficult; consequently, it is probable that more good 
lode discoveries will be mrde. 


Mining operations in the county are favored by an adund-nce of timber 
and water but are handicanped by a short summer season, heavy winter snoms, 
lack of developed power, and by high transportation costs. The last-named 
handicap has been the greatest but is the one that is being overcome most 
rapidly by recent and current road—bullding prazramse Wren transportation 
is improved, the further development of lode mining will depend largely 
upon the skill with which the knowm deposits cre operated; so far, no ore 
bodies of the type that will stand poor management have been discovered. 


For the successful operation of the many small veins ef the region, it 
will be necessary first to recognize and admit their limitations. Although 
often they contain 1/2 to 1 ounce or more of golc per ton, most of them are 
too small to repay the large prices often asked by owners or the lnrge 
cepital structure often imposed upon them by promoters. Many good veins are 
not being worked because they are submerzed under a load of debt or are being 
held for exorbitantly high prices. In reviewing the active operations in 
1937, it is the writer's opinion that it is mueh more than a coincidence 
that most of the small veins were being operated by ovmers. Many of these 
small veins will pay good returns to ovmer-operators or to leasers working 
on avery srail scale, bu% only in exceptional cases will they stand the 
overhead necessary for coipany operation. So far, even the most profitable 
small veins have not been found to warrant onerztion on a scale larger than 
25 to 40 tons a day. 


Some of the stronger ausrtz veins, suca as those et Buffalo Hum and 
Blk City, may permit operetion on a slightly larger scale. Fast operations, 
however, indicate that these ore bodies are in short lenses; consequently, 
capital investment should be kent at a minimum until it is proved that 
larger outlays are warranted. 
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The large disseminated ore bodies present an entirely different problem. 
Althoush there ils a good chance that some fairly luarze medium-grade ore 
bodies of this type may be discovered, the larzest disseminated derosits 
so far developed were too low-grade to be worked successfully when gold was 
$20.67 an ounce. Higher solé@ prices ond improved transportation have only 
recently brousht these low-grade deposits within possible commercial linits; 
consequrntly, tnis phase of Idano County lode mining is still definitely in 
the pioneering stare. If, novever, it proves possible to mine these deposits 
at 2 profit, some very large tonnases may be availetle. 
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